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Beckman / Spinco Model 120 
AMINO ACID ANALYZER : ; 





. ACIDIC AND NEUTRAL 
By providing automatic instrumentation for the ee ee 
Spackman-Stein-Moore technique of amino acid se 
chromatography, the Model 120 Amino Acid Analyzer 50 
has proved an invaluable aid to the biochemist. 5 han 
ee Mask 


Savings in time and labor have been so significant 
that many of the instruments are operated 7 days 


“TYROSINE, PHENYLALANINE 
S-AMINOISOBUTYRIC ACID. 


Joo GLUCOSAMINE 
a week. One laboratory reports 180 complete 
4 ° HYDROXYLYSIN: 
24-hour analyses in the first 7 months of operation  apaiphtihraias 
...another, 125 analyses in 135 days. AMINO-N-BUTYRIC. ACID 
son" 
As with all major Spinco instruments, installation, eee ae C.. ee et 
operator training, and service are included iaiainen [ 
at no extra cost. ie oe = ETHANOLAMINE 
SERINE 200 S we vo AMMONIA 


Whatever your studies with amino acids—protein a Shae 
structure, tissue extracts or physiological fluids from 


plants and animals, or food quality and enrichment — 
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ings = 
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let us send you literature on the Model 120 Analyzer. mr 
Write Spinco Division, Beckman Instruments, Inc., a ee 
Palo Alto 5, California. GLYCINE >> 
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Reference: D. H. Spackman, W.H. Stein, and S. Moore, pecan ee, ’ Chart at left _—— of 
“Automatic Recording Apparatus for use in the Chromatography ( amino — Sounc m protem 
of Amino Acids", Anal. Chem., 30, 1190-1206, 1958. hydro yzates: top bah pg se 
150 150-cm column at 50°C and 
4 pH 3.25 buffer, with change- 
over to pH 4.25 buffer at 6 
hours; lower run on 
15-cm column at 50°C and 
Beckman: pH 5.28 buffer 
Spinco Division Chart at right shows components in 
; : Pat 5 
sean Beckman Instruments, Inc. physiological fluids: 50-em column at 30°C and pH 4.26 


buffer, with changeover to 50°C at 14 hours. 
Results are reproducible to better than 3 percent. 


SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES 
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What, 


every order shipped 
within 8 hours? 


Sounds incredible, but it’s true! We at NBCo know 

the importance of TIME to research organizations. 

Consequently we have developed our order processing, filling 

and shipping techniques to a precise science, which requires 

every order to be shipped within 8 hours of receipt. . . 

and we can even process emergency.shipments within ONE hour! 
In addition to offering the FASTEST service. of any 
research biochemical house, we are equally proud 

of our reputation for QUALITY... the highest possible 
quality... at the lowest possible price. 

We invite you to join the thousands of organizations 

who rely on NBCo...the world’s largest, 

most complete research biochemical company 








Our stock of more than 
2,500 items includes: 


¢ Over 300 Amino Acids e Steroid Hormones 
* Over 90 Peptides © Fatty Acids \ 
@ More than 200 Nucleoproteins, © Aiea 
P aaa e Carbohydrates 
Purines, Pyrimidines ee / 
: : : e Purified Proteins 

® Miscellaneous Biochemicals : 

is e Alkaloids ' 
* Vitamins © Biological Salt Mixture t 
e Enzymes-Crystalline, Purified © Biological Test Material © 







¢ Growth Factors e Glandular Substances 
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photomicrography 
combining 
LEITZ quality 
with 
unlimited versatility 


Leitz ORTHOLUX and ARISTOPHOT, 
shown with Fluorescence Unit HBO-200 


ORTHOLUX Microscope 
wth ARISTOPHOT II 


Here are precision Leitz instruments perfectly matched for exacting photomicrography. 
They are simple to operate, yet capable of infinite variations to fit all your photomicrographic 
requirements. 

With the Leitz ORTHOLUX with ARISTOPHOT, image sharpness is limited only by the resolu- 
tion of the film you are using. Only air separates the optical system from the film. There is 
no loss of image sharpness because of mirrors or other devices. 

Film size is not restricted: 35mm Leica, 314 x 444, 4x 5, or Polaroid. Your choice of illumi- 
nation, too, is virtually unlimited: transmitted or incident light, dark field, polarized or 
phase contrast. 

With the ARISTOPHOT detached, the Leitz ORTHOLUX fulfills the most critical requirements 
for aresearch microscope. The ARISTOPHOT II may be used separately for gross photography 
or macrophotography. 

Write for illustrated brochure, Dept. 294 SC-11. 


E.LEITZ, IiNC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Oistributors of the world-famous products of 
Ernst Leitz G.m.b.H.,Wetzlar, Germany—Ernst Leitz Canada Ltd. 
LENSES + CAMERAS : MICROSCOPES : BINOCULARS 
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“On the Origin of Species”: An Unpublished Version: R. C. Stauffer ..> qeag 
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Why has Darwin’s reputation risen, while that of Herbert Spencer has declined? 
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Modern industrial production need not drastically disturb local ways of life. 
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Julian S. Huxley, noted British biologist, editor, writer, and grandson of T. H. Huxley, 
“Darwin’s Bulldog,” in the library of Charles Darwin’s home at Down, Kent, England. 
[From “The Ladder of Life,” one of the Columbia Broadcasting System’s weekly tele- 
vision shows in the Conquest series] 






“AMAZING OPTICAL BUYS 


*.and OTHER SCIENTIFIC BARGAINS 





American Made — Terrific Buy! 


Over 50% Saving 
STEREO MICROSCOPE 


Years in development. Equals $300 
o $400 instrument. Precision Amer- 
ican made. Used for checking, in- 
specting, small assembly work. Up 
3” working distance. Clear, sharp, 





to 3 





























erect image. Wide, 3 dimensional 

field, 2 sets of ojectives on rotating 

turret. 23X and 40X. 10 Days Free 

Trial. 

Stock aby 85,056-W __.-___- $99.50 
o.b. Barrington, N.J. 

Low Power Supplementary Tt Attachment for above 

Sterec provides 15X down to 6X with clear, extra large 

1%” field at 6) 

Stock No. 30,276-W lee a rae oetes ee se -$7.50 
NEW, LOW-COST LAB PROJECTOR 
SHOWS EXPERIMENTS ON SCREEN! 

New way to teach chemistry, bi- 

ology. Project on-the-spot experi 

ments, on screen or wall, with 

magnification, actually as they pro 

ress. Important phases, reactions 

may be observed by student group 

in revealing size—perfect vehicle 

Be for clear-cut instruction. Projector 

: comes with a_ 38-element, 80mm 

=e" focal length f/3.5 anastigmat lens 

Be ar > and a fast 28mm focal length, 4- 

last element f/1.2 lens for microslide 

projection use. Also you get prism erecting system; 

special elevated slide and specimen projection § stage; 

tandard 35mm, 2” x 2” slide carrie 35mm_ strip film 

holder. Additional accessories av le—water cooled 

tage polarizing  filte petri dist miniature test 

tubes and holders; 8 “absorption apparatus, electrolytic 
cells and many others. 

Stock No. 70,230-W -..-....__.__-.--..-$45.00 Postpaid 


NOTICE! 


EDMUND IS HEADQUARTERS 
FOR MATH LEARNING 
AND TEACHING AIDS! 


Play This New Game— 
Math Magic .. . 
The Fun-Way to Math Skill! 


3 fascinating games in one! 








Educator-approved! Great fun 


for the whole family. Increases skill at addition, sub- 
traction, multiplication, division, Includes Dial and 
Spinner Numbered Cards, Plastic Tokens, etc.—also 
rules and directions, 

Stock No. 70,204-W -.....-..-..-..-.--.$3.00 Postpaid 





D-STIX CONSTRUCTION KITS 
For Scientists, Teachers 


teachers, planners—let D 
you visualize and crystal- 
as. Colored wood sticks 
-on’’ rubber joints 
fit together fast 
geometric fig 
scientific ap- 


Scientists, 
s > 






3/16” 
molecular structures, 


approx. diam. 


—help you work out 
ures, structural members, 


shapes, models of 


paratus. Ideal for ‘‘3-dimensional thinking,’’ instruction, 
lemonstration. Durable kits. Money-back guarantee. 

Stock No. 70,209-W (230 pes) --.--..--..--.----- $3.00 
Stock No. 70,210-W (370 pes) ...-.........--.--- $5.00 
Stock No. 70,211-W (452 pes) --.--.-..-----..--- $7.00 





NEW BINOCULAR-TO-CAMERA HOLDER 
will Fit Any Camera 


For Exciting Telephoto Pic- 
+ tures. Bring distant objects 
7 times nearer with a 35mm 
; camera, 7x50 binocular and 
our NEW BINOCULAR-TO- 
CAMERA HOLDER. _ Ideal 
for long-range shots of wild 
life, ships, people, vistas. 
Camera and binoculars attach 








easily. Use any binocular or 
monocular—any camera, still 
or movie. Take color or black and white. Attractive gray 
crinkle and bright chrome finish. 10” long. Full 


directions for taking telephotos included. 
Stock No. 70,223-W 





$11.50 Postpaid 


ORDER BY STOCK NUMBER .SEND CHECK OR MONEY 


ASSEMBLED 
AND 





See the Stars, Moon, Plane’s Close Up! 
3° ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type | 











with this 6 POWER 
POCKET COMPARATOR 
(Complete with Leather Case) 
MEASURES @ Angles °@ 









Stock No. 30,061-W ... New Low Price . . $19.50 Pstpd. 























Terrific Buy! American Made! 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 3% 














and plug 
| 





Take Telephoto 
Shots Thru 
7 x 50 
MONOCULAR 














fascinating telephoto shots with your camera. 
$95 value. Due 
at a bargain price. 


Stock No. 50,003-W 










Stock No. 2-W—10 Lenses 


GIANT MAGNETS! 


Terrific Bargains! 


War surplus — Alnico V 
type. Horseshoe shape. Tre- 
mendous lifting power, 5 It 





size 
B- 





Dimensions : 
Cc 4: 3 





14 
Eg is 





Shipping Wt. 22 Ibs, 


ORDER. 





Radii © Circles © Linear— 
in both decimal inches and 
millimeters. Used to check 
layouts, pene on tools, 
i gaus check threads, 
chamfers wear on cutting HANDY! 
tools, ete. FAST! ACCURATE! 





and enlarges them to 4 ft. wide. No 

film or n tives needed. Projects 

charts, di ams, pictures, photos, 

lettering in full color or black-and- = 
white. Operates on 115 volt, A.C. current. 6-ft. extension 
cord ine luded. _ Oper ror on 60 watt bulb, not 
included, Siz 2” x 44%” wide. Weight 1 Ib., 2 oz. 
Plastic case with built- in handle. 

DOO NG) TOstOOO We ec eccw ccehedanccccedl $7.95 Postpaid 


This is fine quality, American made instrument—war 
surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used 
for general observation both day and night and to take 


Brand new, 
to Japanese competition we close these out 
Directions and mounting hints included, 


$15.00 Postpaid 


Ideal for 
PROJEC' T 
slides or 
or double 


travel or one asional use 
and SHOV 
35mm. film Nee 
No cunml 






frame. 

equipment to lug. 100 watt 

volt Projector folds to 2%” 

Cs 4%” high, 4%” long. Open 
a 8” long. Wt. less than 3 3 
element £f/3.5 lens with somm 
focal length. Plastic leatherette carrying case. 6 ft. cord 

included, 

Stock No. 70,232-W __.._.__....__-_____$22.95 Postpaid 


50-150-300 POWER MICROSCOPE 
m a $75.00 instru- 
i Objective Lenses on 
|| Imported! The color-cor 


Amazing Value—Equal of 
i ment! 3 Achromatic 


Revolving Turret! 





rected, cemented achromatic lenses in the 
| objectives give you far superior r 
the single lenses found in the microscopes 





‘ selling in this range. 
} difference! Fine 


Results are worth the 
rack and pinion focusing 


| Stock No. 70,008-W __.__.- $14.95 Pstpd. 
MOUNTED 500 POWER OBJECTIVE 


-Threaded for easy attachment on 
above microscope. Achromatic lenses for 
fine viewing. 3 mm. focal length. 


Stock No. 30,197-W ~_.-__-- $5.00 Pstpd. 


STATIC ELECTRICITY 
GENERATOR 


Educational and Lots of Fun 
See a thrilling spark display as you 
set off a miniature bolt of lightning 
absolutely safe and harmless. Sturdl- 
ly made—it stands 14” high. Tur 
the handle and two 9” plastic discs 
rotate in opposite directions. Metal 
collector brushes pick up the static 
electricity, store it in the Leyden 
type condenser until discharged 
the jumping spark. Countless 
tricks and experiments. 24 page in 
struction booklet included. 














i U its!) Fun for adults! Fun for 

Beginner's Lens Kits! fiifarcn: “‘Wis “iene 

jlainly written, illustrat- 

ed peor’ showing how you can build lots of optical 
iter 


$1.00 Postpaid 


Gauss. Will lift over 125 Ibs. 

BrOeK WO: FOSS W cnc cnnccancennncencs 

15% Ib. size. Approximately 5,000-6,000 Gauss rating. 
Will lift over 250 Ibs 

Steck No. 05,088-W .......-.ccns.2200---. $22.50 F.0.B. 


Barrington, N.J. 


Stock No. 70,070-W __.-..---.-.--.-..-_$12.95 Postpaid 


FREE CATALOG: 


Optics for the Space Era! 








128 PAGES! OVER 
1000 OPTICAL BUYS! 


CATALOG 599 


e Pamuna 
PTics 
SCIENCE 
~~ MART 


America’s No. 1 optical 
source for experimentors, 


hobbyists. Huge selec- s 

SUENCE « MATH « opr) 
tion of lenses, prisms, Sindy vr Fos! 
war surplus optical in- 

struments, parts and 

accessories. ‘Telescopes, 

microscopes, satellite 

scopes, binoculars, in- 


frared sniperscope, etc. 
Low-cost Science and 
Math Learning and 
Teaching aids. 
Request Catalog W. 








SATISFACTION GUARANTEED! 


EDMUND SCIENTIFIC €CO.,8ARRINGTON, NEW JERSEY 
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\ 
NEW! 


d 
READY TO USE! You'll see the Rings of Saturn, the fascinating planet Mars, huge | 
craters on the Moon, Star Clusters, Moons of Jupiter in detail 
Galaxies! Equa Betis mount with lock on both axes. Aluminized an AL 
over-coated 3” te gh-speed f/10 mirror. Telescope come 
equipped with a 60x eyepiece and a mounted Barlow Lens. givin 
you 60 to 180 power. An Optical Finder Telescope, always s% 
essential, is also included. Sturdy, hardwood, portable tripod 
minnie Sept ravane olan a plus 272 page PAUL E. K 
“HAN it) OF EAVENS” plus “HOW TO USE YOUR 
TELESCOPE” BOOK ICHAUNCEY 
Photographers! This is an actual photograph Stock No. 85,050-W --_.-_._---.._.-_- ~----------$29.95 Postpaid BWALLACE I 
of the moon taken through our Astronomical 
Telescope by a 17-year student. ee Telescope—up to 255 Pow H. BENTLE 
Stock No. 85, 006-W RE $74.50 F.0.B. Barrington, NJ. EGeorce R. 
POOL 
EASY-CARRY” SLIDE PROJECTO lege 
Check, Measure, Inspect ia P R Don K. Pi 
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SCIENCE: 


Cranberry Smash 


The recent hullabaloo about cranberries was initiated on 9 November 
—‘“Black Monday” to the cranberry industry—when Secretary of 
Health, Education, and Welfare Arthur S. Flemming warned the public 
that a part of the current crop was contaminated by a weedkiller, 
aminotriazole. The announcement raised the curtain on a political drama 
that is variously interpreted according to the predilections or interests 
of the observers. One version has it that the action was an unwarranted 
attack by Big Government on a small industry that supplies the Ameri- 
can housewife with a “pure, wholesome, and nutritious food.” At the 
opposite extreme, the Secretary is pictured as a champion of public 
health, protecting the consumer in courageous disregard of the political 
consequences. 

Whatever the interpretation, the surface facts are not in dispute. The 
product, aminotriazole, is properly registered with the Department of 
Agriculture as an economic poison. If it is used in cranberry bogs as 
directed, within a few days after harvest, and at no other time, it will 
not be incorporated in the berries produced the following year. But if 
it is used during the growing season it will be incorporated in the berries. 

In 1957 the product was apparently misused by some growers, and 
the FDA succeeded in having 3% million pounds of cranberries with- 
drawn from the market on the grounds that the berries had not been 
shown to be safe for human consumption. Before that, the American 
Cyanamid Company had asked that a tolerance for a certain amount 
(reportedly 1 part per million) of aminotriazole be set, but the FDA 
denied the petition on the grounds that tests run for the company by 
an independent laboratory showed the compound to be a possible car- 
cinogen (cancer inducer). 

In 1958 the company again petitioned that a tolerance be set, and the 
petition was again denied; no appeal was made. 

Apparently few growers misused the product in 1958, and no seizures 
were made. In 1959, however, contaminated berries were found, first 
in Washington and Oregon and then in Wisconsin. Impounded lots are 
being tested and released as soon as they are shown to be uncontaminated. 

What are the scientific issues? This question would be easier to discuss, 
if not to answer, if the basic facts about the compound had been made 
public by the FDA. As of this writing, both the petition and the scientific 
appraisal by FDA scientists and physicians are confidential, but it has 
been possible to obtain some information. The tests showed that rats 
fed for 2 years on a diet containing 100 parts per million of aminotriazole 
developed a significant number of thyroid adenomas and adenocarcinomas 
(“cancers”); those similarly fed at the rate of 50 parts per million 
developed adenomas (nonmalignant tumors) but not, according to a 
company spokesman, adenocarcinomas. It is a reasonable inference that 
the FDA disagreed with this interpretation of the results as well as with 
the company contention that the one rat out of a total of ten that 
developed an adenoma at a feeding level of 10 parts per million was 
not statistically significant. The company argues that the substance is 
not a carcinogen: it must be administered continuously over a long period 
of time to induce cancer; a single dose, no matter how large, is not 
effective. 

Secretary Flemming disagrees and bases his action on the statement 
in the Federal Food, Drug, and Cosmetic Act which says that “no addi- 
tive shall be deemed safe if it is found to induce cancer when ingested 
by man or animal .. .” 

The scientific issues are unresolved. Whether the Secretary’s position 
is extreme cannot be appraised until the evidence is out and expert 
opinion is brought to bear. One prediction is safe: some battle lines 
have been drawn for the next session of Congress.—G.DuS. 








Model 314X 


Model 314 
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Automatic 


Where considerable counting is done, 
the Model 314X Tri-Carb Spectrometer 
has proved invaluable in saving overall 
time and in utilizing laboratory person- 
nel to better advantage. Completely 
automatic, it handles up to 100 samples 
and permanently records all data on 
paper tape. It can be operated around 
the clock without attendance. 


Semi-Automatic 


For laboratories that anticipate in- 
creased counting in the foreseeable fu- 
ture, Model 3148S provides efficient 
handling of present requirements, plus 
easy conversion to fully automatic oper- 
ation at moderate cost. This can be 
done at any time simply by adding the 
100-sample turntable, digital printer 
and the transistorized automatic 
control cabinet. 


Model 314 is for laboratories not antici- 
pating increased counting in the near 
future. Even this model, however, can 
be converted to fully automatic opera- 
tion, if and when required. This is done 
by replacing the manual with the auto- 
matic sample chamber and shield and 
by adding the digital printer and tran- 
sistorized automatic control cabinet. 


All three models offer all the advan- 
tages of the Tri-Carb Liquid Scintilla- 
tion Method for counting alpha- and 
beta-emitting isotopes: sensitivity, ver- 
satility, simplicity of operation and ease 
of sample preparation. 
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27 November 1959, Volume 130, Number 3387 


“On the Origin of Species”: 
An Unpublished Version 


The uncompleted draft of the longer work establishes 
new facts about the evolution of Darwin’s thought. 


Charles Darwin’s “big book” on evo- 
lution and natural selection is still gen- 
erally unknown, except for what Darwin 
called “my abstract”—On the Origin of 
Species—published just 100 years ago 
this November. The long manuscript on 
“Natural Selection” was already twice 
the length of the Origin and was more 
than two-thirds completed when Dar- 
win’s receipt of Wallace’s letter outlin- 
ing the same theory of evolution by 
natural selection interrupted Darwin’s 
progress in writing and led to an entire 
change of plans for publication, involv- 
ing both a reduced scale and a sim- 
plified, more popular treatment. 

Writers have often indicated that 
the amount of writing Darwin had done 
on his theory before the appearance of 
Wallace’s letter was negligible, although 
there is a whole chapter in Darwin's 
Life and Letters entitled “The unfinished 
book.” It has even been suggested that, 
without the stimulus from Wallace, Dar- 
win would have procrastinated indefi- 
nitely about developing in detail, and 
publishing, his views on evolution. This 
seems far from reasonable in the light 
of the surviving manuscripts. Although 
the organization of the Origin of Species 
as first published in 1859 shows im- 
provement over the manuscript, which 
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is only a first draft, the long manuscript 
version contains considerable unpublish- 
ed illustrative material of great interest 
in so far as it enlarges our understand- 
ing of Darwin’s thought. Most valuable 
of all for everyone interested in the his- 
tory of scientific ideas is the wealth of 
source references in the abundant notes 
which Darwin was too rushed to in- 
clude in the abstract published in 1859. 

The fact that the manuscript has 
survived seems even less well known 
than that of its original existence, yet 
as Nature announced in the middle of 
World War II (/), it is part of the 
magnificent collection of Darwin’s scien- 
tific papers given to the University 
Library, Cambridge, by the Darwin 
family and the Pilgrim Trust. 

This long manuscript, which Darwin 
entitled “Natural Selection,” turns out 
to be version 3 of Darwin’s book on 
species. Before we examine this large- 
scale treatment of evolution, we might 
consider briefly Darwin’s earlier notes 
and sketches on the subject. Darwin had 
already had extensive field experience 
and opportunity to study the problem of 
the nature of species and varieties dur- 
ing the voyage of the Beagle, in par- 
ticular the fossils of the Argentine and 
the peculiar tortoises, finches, and 
mocking thrushes of the Galapagos Is- 
lands. When he had returned and was 
working on his collections, he recorded 
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in his personal diary (of which there is 
a copy in the Darwin scientific papers 
at Cambridge): “In July [1837] opened 
first notebook on “Transmutation of Spe- 
cies—Had been greatly struck from 
about month of previous March on 
character of S. American fossils—& 
species on Galapagos Archipelago.— 
These facts origin (especially latter) of 
all my views.” Fifteen months later 
Darwin conceived his theory of natural 
selection as a mechanism of evolution 
when his reading of Malthus’ “Essay on 
Population” reminded him of Lyell’s 
discussion of population pressure and 
the struggle for existence. Early in the 
summer of 1842 he wrote out, in pencil, 
a sketch of his species theory in 35 
pages. This was version 1. Two years 
later he expanded this to a draft of 230 
manuscript pages. This version 2 was 
completed by July 1844. (These two 
earliest versions were edited by Francis 
Darwin and published by the Cambridge 
University Press in 1909 as the Foun- 
dations of the Origin of Species.) 


Fear of Premature Publication 


By this time Darwin was so con- 
vinced of the importance of his theory 
that he wrote out instructions that in 
case of his premature death version 2 
should be published, and he directed 
that £400 or £500 be used for this 
purpose. But 1844 was the year in 
which the provocative and debatable 
Vestiges of Creation was first published. 
This bold popular speculation on the 
theme of evolution, with its amateurish 
blemishes and occasional crude errors 
of scientific fact, aroused hostile criti- 
cism among most English natural sci- 
entists. Darwin took this as clear warn- 
ing of the dangers that would attend any 
premature or incompletely substantiated 
presentation of his own theory of evo- 
lution. This must have reinforced the 
caution about speculation on evolution 
with which Darwin had already been 
indoctrinated through his study of 
Lyell’s exhaustive criticisms of Lamarck 
in the Principles. Darwin was not afraid 
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of speculation as such, and he re- 
marked: “I am a firm believer that with- 
out speculation there is no good and 
original observation.” (2), but he had 
every reason to wish for his theory the 
unprejudiced consideration which could 
only be won by abundant new evidence 
carefully presented. A man of private 
means, he could afford to bide his time 
until his reputation was established as 
an able naturalist and a competent tax- 
onomist, and until his evidence had 
mounted to such overwhelming pro- 
portions that his theory could not be 
dismissed or ignored so easily as those 
of Lamarck and Chambers had been. 

By the middle 1850’s the time was 
ripe. Darwin had been awarded the 
Royal Society medal in 1853 when his 
reclassification of the barnacles began 
to be appreciated. He had been on the 
council of the Geological Society for 
a dozen years and on the council of the 
Royal Society for several years. His 
Journal of Research of the Beagle voy- 
age had gone into a second popular 
edition. He had supervised the publica- 
tion of the zoology of the Beagle voy- 
age in five volumes and had published 
three volumes of his own on the geology 
of the voyage. He had mastered the 
obscure anatomy and had reorganized 
the classification of a whole complicated 
order of invertebrates, in four extensive 
monographs on the barnacles, both fos- 
sil and recent. Besides these eight books, 
he had published several dozen articles 
on geology and zoology in scientific 
journals. He had already done much 
to justify the prediction which the Cam- 
bridge geology professor, Adam Sedg- 
wick, had made when Darwin was still 
in South America, that “if God spares 
his life he will have a great name among 
the naturalists of Europe” (3). 


Preparation of the Manuscript 


When his taxonomic work was com- 
pleted, Darwin was ready to resume in- 
tensive work on the species problem. 
He had read “whole series of journals 
and transactions,” gleaning facts and 
taking notes until, in the summer of 
1854 when he was finishing his long 
study of the barnacles, he wrote that 
his notes on evolution were of such bulk 
that “I cannot possibly lay my hands 
on any reference” (4). And so, on 9 
September, he recorded in his pocket 
diary: “Began sorting notes for my 
species theory.” When visiting the 
Wedgwoods at Maer in Staffordshire, he 
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made careful observations of the effects 
of planting larch and Scotch fir on the 
balance of vegetation on the heath and 
noted the accompanying changes in 
insect and bird populations. To become 
familiar with variation under domestica~ 
tion, he kept every breed of pigeon he 
could obtain, associated with several 
eminent fanciers, and joined two of the 
London pigeon clubs. He sent out ques- 
tions in all directions to correspondents 
who might supply facts useful for his 
work. He discussed his views with close 
friends, like Lyell, who urged early in 
1856 that Darwin consider himself 
ready to start writing. Beginning his 
draft in May 1856, he soon found him- 
self working on a large scale, “yet it 
was only an abstract of the materials I 
had collected” (5). Thereafter, with al- 
most every chapter, he recorded the 
dates of his progress in his pocket diary. 

Darwin’s prudence about premature 
publication did not stand in the way of 
his writing friends about his belief that 
“species are not immutable.” He had 
written this as early as January 1844 
to Joseph Dalton Hooker, the botanist, 
and he also shared his views with 
Leonard Jenyns (later Blomefield), 
Charles Lyell, and Asa Gray. In his 
letter of 1 May, 1857 to Alfred Russel 
Wallace (6), he mentioned that for 20 
years he had been collecting material on 
how “species and varieties differ,” and 
that he had already written “many 
chapters” of his book. Thus, Wallace 
had a general knowledge of Darwin’s 
interest in the species question, and it 
was not mere chance that led him to 
send Darwin his sketch of his own 
theory of natural selection early in 1858. 

With the unwanted interruption oc- 
casioned by the receipt of Wallace’s 
paper, which seemed almost like a pré- 
cis of his own views, Darwin soon felt 
obliged to set aside his work on version 
3 in order to write an abstract of his 
long manuscript which could be pub- 
lished without long delay. The abstract, 
version 4, he completed in eight months, 
and it was published in late November 
1859 as the first edition of On the Origin 
of Species. 


Unfinished Version 


But what had Darwin accomplished 
in version 3, the form in which he had 
planned to present his theory? He had 
written 125,000 to 130,000 words. He 
had completed 11 chapters, covering 
about 70 percent of the topics which 





were treated in the published book. The 
order of these chapters differs slightly 
from that of version 4. The first two 
chapters cover in detail “Variation un- 
der domestication.” Chapter 3 is “on 
the possibility of all organic beings oc- 
casionally crossing and on the remark- 
able susceptibility of the reproductive 
system to external agencies.” Chapter 
4 is on variation under nature. Chapter 
5 is on “the struggle for existence as 
bearing on natural selection.” Chapter 
6 is titled, “On natural selection”; chap. 
ter 7, “Laws of variation: Varieties and 
species compared”; chapter 8, “Difficul- 
ties in the theory of natural selection in 
relation to passages from form to 
form”; chapter 9, “Hybridism”; and 
chapter 10, “Mental powers and in- 
stincts of animals.” Finally there is an 
unnumbered chapter on geographical 
distribution. Thus, for only four of the 
14 chapters that later appeared in the 
published version were drafts lacking. 

The manuscript for all but the first 
two chapters of version 3 survives. The 
manuscript for these was presumably 
used in the course of Darwin’s writing 
of his later book on the same subject. 
his Variation of Animals and Plants 
under Domestication, published in Jan- 
uary 1868. But Darwin wrote out a full 
table of contents for the ten numbered 
chapters of his manuscript, so we have 
a good idea of the topics covered in the 
missing portions. 

Parts of the chapter on instinct from 
version 3 were published in two books 
by George J. Romanes, Animal Intelli- 
gence (London, 1882), and Mental 
Evolution in Animals—With a Post- 
humous Essay on Instinct by Charles 
Darwin (London, 1883). The rest of 
the manuscript deserves further study. 
Darwin’s handwriting is so difficult to 
decipher that such a study can best be 
made after the manuscript has been 
copied in full. I have transcribed and 
edited chapter 5, on the struggle for 
existence, which I hope to publish soon, 
and am now working on the rest of the 
transcription. 


Darwin and Linnaeus 


Initially I was interested in the manu- 
script because of the new light it throws 
on the development of Darwin's ideas 
on ecology. The ecological problems of 
adaptation, and of the relations of 
plants and animals to each other and to 
their environment led Darwin to have 4 
deep interest in the “economy of nature” 
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Darwin at the age of 40. From a 


charcoal drawing. [Courtesy of the Smithsonian Institution] 
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as the setting for the struggle for exist- 
ence and for natural selection. Here 
the manuscript offers new _ illustrative 
details. Moreover, it makes clear the 
prime influence of Linnaean essays such 
as the “Oeconomy of Nature,” the 
“Police of Nature,” “On the Increase 
of the Habitable Earth,” “The Flora of 
Insects,” and the “Swedish Pan.” Dar- 
win studied all of these and more in 
English translations, dug out many use- 
ful facts and ideas, and cited them in 
the notes of his manuscript chapters. 
Thus we are led to a paradox. The 
conventional view is that Darwin over- 
threw the work of Linnaeus in so far as 
he replaced the orthodox dogma of 
fixity of species by his theory of evolu- 
tion. But in regard to Linnaeus’ ecologi- 
cal concepts of an economy of nature, 
Darwin used these ideas as major ex- 
planations of the working of natural 
selection. So Linnaeus was of major 
assistance to Darwin in the latter’s 
formulation of his theory of evolution. 


In conclusion, what can be said about 
the implications of Darwin’s “Natural 
Selection”? It is tempting to speculate 
as to the historical outcome if Darwin 
had been left undisturbed and free to 
publish his theory in the form he origi- 
nally planned. It would have been a 
detailed two-volume work with full 
documentation, appealing to an audi- 
ence of specialists but probably not to 
a wider public. It might even have been 
ignored by Bishop Wilberforce and by 
other hostile critics in some of the great 
literary review journals. Darwinism 
might have been less subject to misuse 
by would-be scientific supporters of lais- 
sez-faire economy and of imperialism. 
Darwin himself, instead of having to 
devote months to frequent revision and 
qualification of the Origin of Species, 
for five more editions, might have been 
free to develop more extensively the 
concept of the economy of nature as a 
background for the struggle for exist- 
ence, and to carry out the plan men- 


Darwin or Spencer ? 


Why has Darwin’s reputation risen, while 
that of Herbert Spencer has declined? 


The writings of Herbert Spencer, 
formerly so influential, now line the 
back shelves of second-hand bookstores. 
Yet the chief books of Darwin are for- 
ever being republished and are so much 
read that their author’s name is virtual- 
ly a synonym among ordinary folk for 
“evolution,” and among sophisticates 
for “natural selection.” I am speaking, 
of course, about the way these men are 
received now, in the 20th century; in 
his own day, which was that of Darwin 
too, Spencer was regarded as a giant, 
and his Principles of Biology was ad- 
duced as one of the chief evidences for 
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this high estimation. Of course this 
could not be on literary grounds; 
Spencer is no more a first-class stylist 
than Darwin, and it must have been 
content and general arrangement rather 
than any niceties of diction that kept 
readers faithful through his dozen 
volumes, so stuffy in their confidence, 
so heavy in their repetitions and sum- 
maries. But then, there is also The 
Origin of Species, winding in its period- 
ic sentences, replete with modifiers, dis- 
claimers, and exceptions. 

Had Darwin and Spencer been more 
tendentious men, they would doubtless 
have become embroiled in Newton- 
Leibniz disputes regarding priorities; 
as it was, both writers were eminently 
fair and shared with each other and 
with Alfred Russel Wallace their find- 
ings, hypotheses, and honors. It would 





tioned in 1859 in the Origin of Specie; 
in regard to the latter subject: “In my 
future work this subject shall be treated 
as it well deserves, at much greater 
length.” In the late 19th century there 
might have been less “Social Darwin- 
ism” and more ecology (7). 
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be difficult to establish the interlocking 
priorities here: Spencer’s preliminary 
essays were published some time before 
The Origin of Species, yet the definitive 
statement of his biological views was 
printed a dozen or so years after (/). 
For this reason it should be the impli- 
cations of the theories, rather than 
their order in time, that concern us 
here. And for all these reasons, it is not 
my intention to trace the course of bio- 
logic history in the past hundred years 
to account for the disproportion in the 
respective influences of these outwardly 
rather similar thinkers. Rather shall | 
suggest a number of methodological and 
conceptual reasons why one man has 
been in good part forgotten, the other 
raised to such an elevation. 


Principles and Their Extension 


Spencer’s Principles of Synthetic Phi- 
losophy begins with a kind of meta 
physic of nature, then passes through 
biological principles, psychological, s0- 
ciological, and ethical. Within the vol 
ume First Principles, Spencer exhibits 
the applications of each principle, with 
a glance at convenient facts in each of 
the sciences he is later to develop 4 
length, thereby clarifying but neither 
proving nor intending to prove his pt: 
mary generalizations. The account in 
the Principles of Biology follows § 
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fixed order: first the physicochemical 
principles and particulars, then a dis- 
cussion of their effects in biology. So 
the construction of the biology mirrors 
that of synthetic philosophy as a whole. 
For Darwin, this movement from phys- 
ics to biology is not in question. 

In Spencer’s biology there are a vast 
number of topics tied to the generai 
laws of evolution, illustrative of them, 
and interpreted by them alone. How- 
ever, the formula of evolution is first 
reached not in the Biology but in First 
Principles (2), and is held to be quite 
universal in application. In the bio- 
logical treatise, therefore, Spencer is 
able to take his principle wholly for 
granted, a procedure by the way just 
the reverse of Charles Darwin’s, for the 
latter takes endless pains to establish 
one. So Spencer needs merely to pass 
from the “data” (which are not at all 
the raw facts, but what is “given” to 
biology by physical chemistry) to bio- 
logical “inductions”—namely, the topics 
of growth, development, structure, func- 
tion, adaptation, heredity, variation, and 
so on, of living things, not things in gen- 
eral. A third section of Spencer’s book 
examines the formula of evolution as it 
gives meaning to biological phenomena 
and elaborates the arguments, drawn 
from the earlier topics, in favor of this 
second application of evolution to sim- 
ple living forms. Development, both 
morphological and physiological, is next, 
the treatise then being brought to a 
close with the laws of multiplication of 
individuals and of species. 

In Spencer’s metaphysic of nature, 
forces and their resultants work as well 
upon the solar system as upon the uni- 
verse as a whole, upon the burning of 
acandle and the melting of ice, and 
upon molecular alterations. Spencer 
conceives this to be part of the great 
strength of his theory—its immediate 
and universal applicability. Nature is 
always and everywhere the same. No 
doubt this view has cost Spencer many 
followers, who are unwilling to base 
their biology upon such simple physics. 
For example, in organic growth, Spen- 
cer holds that the line of movement is 
the resultant of tractive and resistant 
forces (3, pp. 233, 234; 4). Where both 
attractive and repulsive forces are ap- 
preciable, movement takes place along 
the resultant of all the tractions and 
resistances (3, p. 225). So in this re- 
spect it is impossible to say anything 
about plants which you cannot say 
about bricks also. It is not that Spencer 
favors mechanism over vitalism, but 
that his mechanism is so crude (5). 
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Life and Matter 


I find nothing parallel to Spencer’s 
broad extension of principles in Dar- 
win—at least nothing systematic. For 
Darwin, biology has its own proper 
topics, methods of inquiry, conclusions. 
The Origin of Species is steadfast in its 
refusal to draw upon mathematics, 
physics, chemistry—indeed upon any- 
thing outside of biology except the so- 
cioeconomic theory of Malthus. For 
Darwin the relation of part and whole, 
one of the key notions in his whole 
theory, is conceived in uniquely organic 
terms; and so also are the ideas con- 
nected with alteration, life, specific 
characters, motion, and so forth (6). 
The chapters which occupy the middle 
portion of his book are on geology, 
true enough. But they too are conscious 
importations of geological subject mat- 
ter into the account, importations which 
are packaged and sealed against con- 
tamination by principles relating to 
organic life (7). Geology, for Darwin, 
explains ecological distribution and the 
facts of paleontologic placement by its 
findings but does not lend its resources 
to answering such questions as: What 
is an animal? What are animal species? 
What does it mean to say that species 
have an origin and development? 

For Spencer, however, the parts of 
living bodies arrange themselves in vir- 
tue of certain movements of their own, 
though the forces proper to living ag- 
gregates are derived from kinds of 
physical energy found throughout all 
nature—energy types such as heat and 
light, which are the primary conditions, 
according to Spencer, of growth (3, p. 
210). He talks of a community and 
exchange of energy between inanimate 
and animate, the latter receiving its 
working supply from the former. Some 
of the components of organic matter 
are gases, and in their uncombined states 
these gases have so much molecular 
motion that they are incondensable. 
Thus, the essential characteristic of liv- 
ing matter is that it unites much of its 
contained motion with a degree of co- 
hesion sufficient for a temporary fixity 
of arrangement (3, p. 300). Thus, liv- 
ing matter differs from nonliving in 
degree, not kind. This, I believe, is 
primarily a consequence of the fact that 
Spencer no longer thinks mainly of the 
individual substance as being alive,. but 
of matter of a certain kind as having 
life, as being actually alive. In Aristotle, 
and in much the same fashion in Dar- 
win, the composite substance is the 
main thing; Aristotle even says that the 





matter is no more than a possibility of 
the life and the substance (8). For Spen- 
cer, matter here is as good as matter 
there, so long as it shares the common 
properties of motion and coherence 
(9). Only metabolic changes can be 
really considered as vital—that is, nu- 
tritive activities and growth—for such 
changes are characteristic of protoplasm 
only (4, pp. 42e-43a, 69b ff.). Again 
we move away from Darwin; not only 
is matter alive, but it is in terms of 
matter that we determine the essential 
characters of life, not in terms of mo- 
tion (as in Plato) (/0), or a complex 
of biological functions (as in Aristotle), 
or intellection (as in Hegel). Spencer 
takes the hypothesis of evolution, which 
allows us to assume that the first units 
of protoplasm could appropriate direct- 
ly from the inorganic world both the 
nitrogen and the materials for carbo- 
hydrates without which protoplasm can- 
not be formed (4, pp. 63-64; 7/7). Others 
might object that this is no real ex- 
planation, that it merely sets back the 
difficulty one more step in time. What 
it comes to is that for Spencer life is 
definable in terms of that matter which 
evolves, and evolution is not definable 
strictly in terms of things living. 


Origin of Alterable Characters 


The title of Darwin’s book, on the 
other hand, is an indication that he 
takes life and its peculiarities pretty well 
for granted and is content to look for 
the origin of species, or what he might 
better call the origin of alterable char- 
acters, inasmuch as the species as an 
inflexible class largely disappears from 
his work (/2). His book is a massive 
effort to apply two-part distinctions over 
the whole field of what he regards as 
strictly biological change. His first and 
major division is between domestic se- 
lection and natural agencies—between 
weak and external agencies, producing 
alterations, and strong and_ internal 
ones. The weaker, domestic agencies 
have two subagencies, those kinds that 
tend to cause variation and those that 
promote endurance of the variations 
(73). Of the causes of variability there 
are four, of which two—changed condi- 
tions of life and the law of use and dis- 
use—are the most significant. Changed 
conditions of life, again, are of two 
kinds, direct and indirect, the direct are 
of two subtypes, and so forth. Darwin 
admits that reasoning from domestic 
selection to natural is an analogy but 
points out that animals in the pen and 
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in the wild must struggle alike for their 
existence. Natural agencies are again 
two: the general selection that permits 
only the fittest to survive, and so-called 
sexual selection, which operates to 
much the same effect. Natural selection 
operates on both new and old forms, 
bringing about adaptation and diver- 
gence of the former, preservation or 
destruction of the latter. Such, in out- 
line, is the set of distinctions which 
Darwin employs—contrary terms drawn 
from the language of ecology and genet- 
ics (14). It is with these that he frames 
the idea of evolution, which has been 
in the history of science primarily a 
biological one, as Darwin understood 
biology. Spencer, for his part, takes 
evolution from biology, then strips it 
in good part of its biological character, 
as in his famous jawbreaking formula 
for evolution, which is pure physics (/5). 

Spencer now hazards several defini- 
tions of life, each one taking care of 
the two functions farthest apart in the 
scale—namely, assimilation and rea- 
soning (4, vol. 1, p. 81). He is best 
pleased with the definition of life as 
the continuous adjustment of internal 
relations to external relations (4, vol. 
1, p. 99). In other words, it is a series 
of reciprocal and complex adjustments; 
yet the explanation of each adjustment 
referred to is sought in physicochemical 
forces—up to the point where we reach 
the Unknowable (/6). The adjustment 
is thus mechanical—the reaction to in- 
cident forces impinging upon the or- 
ganism. 

At this point Spencer’s analysis ad- 
mittedly breaks down; life is an un- 
specified principle of activity, since life 
cannot be conceived, as he reluctantly 
admits, in purely physicochemical terms, 
and yet the hypothesis of a vital prin- 
ciple, he is quick to add, is equally un- 
sound (4, vol. 1, pp. 114-115, 120). 
The ultimate behind all living manifes- 
tations is incognizable. All he can say 
with assurance is that as the parts con- 
tinue to function and integration in- 
creases, languor supervenes, since the 
motions of the parts require more 
energy, temporarily, than the parts or 
the whole of the organism are able to 
supply from the material absorbed as 
nutriment. This is the equilibrium that 
always supersedes evolution; evolution, 
in Spencer’s mind, always aims at some 
medium or mean, and the excesses or 
deficiencies are quickly removed—by 
the process of evolution itself. Darwin, 
of course, asserts that species lose the 
function of organs through disuse, but 
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this is quite incidental, and there is no 
reason to insist categorically that it is 
bound to occur—it is contingent upon 
the accidents of changed environment. 


The Evolutionary Principle 


Spencer seems not to have studied 
Darwin very thoroughly (17), but he 
comes closest to him as he passes from 
evolution within the animal to what the 
biologist ordinarily tries to signify by 
the term evolution: the historical de- 
velopment of morphologic traits, and 
the consequent origination of new spe- 
cies.» Spencer’s procedure here is to 
assume that progressive speciation (not 
accepted in his time by an imposing 
number of leading biologists) is the 
best instance of the more general phe- 
nomenon of evolution. He is not prov- 
ing that the universe evolves because a 
great animal evolves (Whitehead), or 
that the universe is animate (Plato), or 
that animals are no more than mecha- 
nisms (although that sometimes appears 
to be his contention). It is Spencer’s 
point, rather, that organic “evolution” 
as Darwin conceived it is one more ex- 
ample of a phenomenon rooted in the 
distribution of forces. Darwin was con- 
cerned with the total biological adjust- 
ment, considered as a complex, not a 
set of forces; Spencer, with the effects 
of discrete causes upon parts. Of course, 
it is difficult to see how the parts of 
biological environment could be any- 
thing but physical forces, so we must 
admit that Spencer is not obviously mis- 
taken. 

After noting that the evolutionary 
principle explains important subtopics 
of organic speciation, such as the re- 
semblances of embryos to the body 
plans of phylogenetic forebears, and 
such as homologues, vestiges, and the 
like, Spencer next comes to grips with 
the modifications of species themselves 
(3, pp. 418-419). He notes, in many 
parallels to Darwin, that such groups 
are modified with respect to growth and 
functions, and that their modifications 
in turn produce new functions. Unlike 
Darwin, he barely raises the question, 
“What is a species?” but assumes that 
the animals of a single species will fol- 
low the same general reactions to vary- 
ing forces in their environment. Yet 
species do become divergent, by the 
subjection of their members to unlike 
sets of circumstances (3, p. 419). The 
individuals are not quite similar, and 
the first differences are the occasion for 





further differentiations. Thus, modifica- 
tions of species, like the modifications 
of organs during embryonic growth, are 
brought about by aggregates of external 
forces. Here Spencer almost ignores one 
of the questions most troubling to Dar. 
win, for whom a species is not so much 
a type as a population, parts of which 
may be altered while the rest remains 
nearly the same (18, pp. 38, 373). How 
is it, Darwin wonders, that some species 
remain homogeneous while others break 
up into several varieties (19)? It should 
be noted that the species type, like the 
organic form, is only hinted at by 
Spencer in a vague way, and no further 
allowance is made for it in biology or 
the metaphysic of nature. We have pre- 
viously noted that the species are pro- 
duced as the “fixities’—-whatever that 
may mean—of the natural organic proc- 
ess. Thus nature, for Spencer, seems 
to be outside the living species; and 
it is that which shapes them, being 
the forces incident to them. This is 
quite analogous to the proposition about 
individuals: Vitality is not a principle 
of the natural unity of the organism. 
The individual organism evolves, but 
not through an internal nature (3, p. 
447). 

For Spencer as for Darwin, survival 
of the fittest is the best explanation for 
natural selection; in the Principles of 
Biology it amounts to nothing more 
than dynamic equilibrium of functions 
in the presence of forces outside—that 
is, those creatures which do survive are 
able to adjust to the changes in the 
environment quickly and completely 
enough to maintain their internal sta- 
bility; they have, not an evolution or 
a dissolution, but an equilibrium to- 
ward which their evolution has led them. 
In the Origin of Species, on the other 
hand, survival represents the interac- 
tions of chance and necessity within a 
living population which may be better 
adapted than other living creatures to 
the circumstances at hand (20). 


Methods 


Darwin has a single, all-embracing 
analysis of biological evolutionary phe- 
nomena (he turned to the problem of 
human descent in a separate book not 
because it was intrinsically a different 
problem but because of tactical con- 
siderations). In like fashion, Spencer 
uses one procedure throughout First 
Principles and, with little alteration, 
throughout Principles of Biology. In its 
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main outlines and applications, his 
method is quite simple: an inductive- 
deductive cycle. Induction leads always 
from instances to a general truth; de- 
duction, from a general truth to in- 
stances; and for reasons of exposition 
Spencer uses the two methods side by 
side, in nearly every chapter. However, 
the meaning of instance changes in the 
two methods: in induction, the instances 
are familiar, well-received examples 
founded upon observation, which lead 
to propositions about the general char- 
acter of evolution or life. In deduction, 
the general truth from which all knowl- 
edge starts is the persistence of force, 
and the instances derived are only less 
general; they do not yet relate to partic- 
ular examples. There is thus a rhythm 
of induction and deduction, which 
makes an arbitrary starting-point of the 
concept of force, just this side of the 
Unknowable. But the rhythm is in- 
complete, and though the inductions 
begin with matters of observation, the 
deductions do not end there. For Dar- 
win, on the other hand, there is a sim- 
pler method: One begins with vast 
catalogs of facts (catalogs which he 
regrets he is unable to print in full in 
the Origin of Species) (see 18, p. 82), 
and one proceeds directly to the most 
convenient inductions regarding them. 
The entire method is an attempt to con- 
firm a leading hypothesis and its corol- 
lary supposals (2/). 

In Spencer, there is an immediate re- 
lation between general principle and 
uninterpreted fact. A theory can be up- 
set by a fact, a definition can be shown, 
in the light of facts, the facts, to be 
deficient (4, vol. 1, p. 111). Yet we can 
accept a definition—of life, say—as it 
stands, while at the same time restrict- 
ing its scope of application. Now a def- 
inition amounts, in Spencer, to a gen- 
eralization or hypothesis; hence. the 
same kinds of facts can be used to sup- 
port a definition and to support a hy- 
pothesis. The definition or formula of 
evolution, furthermore, is at the same 
time a law, which stands or falls on 
instances (4, vol. 1, p. 437). Thus, in 
his physical and biological method, 
Spencer reduces everything to the same 
level of intelligibility, priority, neces- 
sity, and truth. 

But for Darwin, definitions are hardly 
on the same footing with other types of 
assertion. Gone is the machinery for 
showing that a definition must hold, 
and instead we have the rather limp 
admission that a species is whatever 
the experts want to think it is—and 
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other statements to more or less the 
same effect. 

Spencer seems happiest in his method 
when he begins with least parts or 
simple parts and builds them into com- 
pounds, and complexes of compounds, 
by integration (which simultaneously 
produces differentiation). This integra- 
tive method is not quite simple addition, 
since the whole reacts to external 
stresses somewhat differently from the 
way its original elements did but the 
new reactions are resultants of the old 
and may, so to speak, be mechanically 
defined and computed. Evolution is con- 
ceived by Spencer as a route from sim- 
plicity to complexity, life in one sense 
being a complex result of the process; 
in another sense, the cause of further 
complication. For Darwin, nothing is 
a simple part, and his method seeks to 
locate casual factors in an already 
functional whole. Evolution he limits 
to groups of animals, making little at- 
tempt to find a likeness between the 
growth of the individual and that of 
the genealogical “tree” (22). 


Conclusion 


We have seen that Spencer’s ap- 
proach to every biological problem is 
to seek for characteristics applying to 
the inorganic, or to both the organic 
and inorganic together. But to designate 
these characteristics he sometimes uses 
terms drawn from biology narrowly 
conceived and then extends the appli- 
cation of these terms to the whole 
physical world; and sometimes he does 
the same with physical terms (23). The 
result is the confusions in terminology, 
subject matter, and scientific method 
that I have enumerated. It is my con- 
clusion that these confusions, rather 
than questions of biological expertness 
or matters of detail, account for the 
discrepancies in the positions of the 
two men in the history of science, 
viewed from the standpoint of today. 
I suppose one could make a good case 
for the contention that Spencer has 
anticipated about as many latter-day 
theories relating to evolution as has 
Darwin (24), but this still does not 
seem to entitle him to a place of first 
importance in the history of science. 
It is not the fact that Spencer espoused 
some pre-Darwinian ideas, Lamarckian 
in origin (25), that has relegated him 
to the side lines, for many pages of 
Darwin himself wear a very old-fash- 
ioned look. It is rather, I think, that 


the biologist fears that he would have 
to adopt a whole stack of mediocre 
physical concepts along with some quite 
interesting botanical and zoological ex- 
planations were he to accept Herbert 
Spencer, whereas Darwin leaves him 
freer to pick and choose physical, math- 
ematical, and chemical explanations 
more in accord with 20th-century ways 
of thinking, because of a cautious si- 
lence concerning them. 
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relationship to the substance of his explana- 
tions—and his explanations far exceeded the 
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16. Spencer himself says (First Principles, chap. 
1) that the analysis of many phenomena can 
go only so far before it ends in contradiction 
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(Clarendon Press, Oxford, 1930), p. 111, 
footnote. 
17. For a compact account (taken from the 


Autobiography, mainly) of Spencer’s educa- 
tion and of his principal doctrines, see W. 
Durant, The Story of Philosophy (Simon and 
Schuster, New York, 1929), chap. 8. 

18. C. Darwin, The Origin of Species (Modern 
Library, New York). 

19. The laws of variation are given in The Origin 
of Species (chap. 5, summarized on p. 122). 

20. A grain in the balance, says Darwin (The 

Origin of Species, p. 359) determines which 

individuals, and even which species, shall 

survive. 

The last chapter of The Origin of Species, 

entitled ‘‘Recapitulation,”’ gives in striking 

form the evidence of observations throwing 

light upon the hypothesis and its attendent 

objections. 

22. The “‘tree’’ appears on pages 99-100 of The 
Origin of Species, but not in connection 
with growth of individuals, only of groups. 


21. 


_ 


Introducing Industry in 


Peasant Societies 


Modern industrial production need not 
drastically disturb local ways of life. 


In the Malay Archipelago, in China, 
in Africa, and in India the spread of 
industrial technology and factory pro- 
duction methods has destroyed many 
aspects of native cultures. Many think- 
ers have come to regard such destruc- 
tion as inevitable. Social scientists in 
particular have almost taken it for 
granted that industrialization sets up 
a chain of social and cultural events that 
sunders the social fabric of peasant and 
primitive societies. There is evidence, 
however, that under proper conditions 
an indigenous, non-Western community 
can adjust to factory production and 
still maintain the main features of its 
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own special way of life. A case in 
point is the coexistence of a textile 
factory and a peasant society in Can- 
tel, an Indian community located 200 
kilometers west of Guatemala City in 
the Guatemala highlands. The factory 
was established some 70 years ago and 
employs about one quarter of the popu- 
lation. Cantel has the same family struc- 
ture, the same role in the regional 
market, the same roster of saints, the 
same notions of law and justice, the 
same basis for status and prestige, and 
the same quality of social life that it 
had before the factory was established. 
Cantel is like the neighboring Indian 
communities in all respects except that 
among the economic opportunities that 
it offers is a wage job at a factory. 





23. Of course, this is not so old-fashioned as it 
may seem. William King Gregory, in the 
text volume of his comprehensive Evclution 
Emerging: A Survey of Changing Patterns 
from Primeval Life to Man (Macmillan, 
New York, 1951), differentiates what he calls 
polyisomeres and anisomeres in terms. that 
would apply just as well to cosmic phenom- 
ena as they do to the invertebrates and verte- 
brates. 

24. One excellent summary of the contributions 
of Darwin was contained in a public lecture 
delivered at Southern Illinois University by 
Alfred E. Emerson, 1 Oct. 1958. The lecture 
was entitled ‘“‘The Impact of Darwin on Biol- 
ogy,” and its author, the well-known ecologist 
and zoologist from the University of Chicago, 
presented a comprehensive list of ideas that 
were enunciated by Darwin but more fully 
elaborated by his successors. Among those 
foretastes of later evolutionary theory which 
Emerson located in The Origin of Species are 
the following: latency of genetic characters, 
spontaneous variability (mutations), heterosis, 
palingenesis, recapitulation, and homeostasis. 
Nowhere was it asserted by Emerson that 
these notions all originated with Darwin, but 
certainly Darwin gave them clearer voice than 
did most of his predecessors or even his con- 
temporaries. 

25. See Spencer’s essay ‘Progress’ for the ad- 
mission that he derived a number of ideas on 
evolution from Lamarck. However, most of 
the Principles of Biology is neutral as regards 
the inheritance of characters acquired through 
practice. 


Cantel and Its Neighbors 


The cultural pattern of the Indian 
communities in the western highlands 
of Guatemala reflects a blend of Span- 
ish-Indian influences, more or less sta- 
bilized in the region some 400 years 
ago. The chief features of the pattern 
are a simple farming technology, with- 
out the plow or machine tools (Fig. 1); 
a low level of wealth, without class 
lines; a political organization, tied to a 
religion with a hierarchy of saints; and 
a system of markets based on local 
specialization. Each community in the 
western highlands has some economic 
specialty. Markets are held in different 
communities on different days of the 
week (Fig. 2); people bring their goods 
to sell, and buy the things they need. 
The village markets are held in con- 
junction with central markets held 
daily in the larger towns. 

Witches, spirits, mountain demons, 
and the personification of many aspects 
of nature are all part of the culture 
and world view, as is the use of the old 
260-day Maya divinatory calendar. 

These Indian societies, while sharing 
a single broad cultural pattern, vary 
endlessly in dialect, costume, economic 
specialty, roster of saints, and sacred 
ceremonies and even in the physical 
appearance of their members. Each of 
the Indian societies is a locally or 
ganized culture, distinct from its neigh- 
bors in fact and in its own view, and 
each is made up of a “people” who 
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have long intermarried and who feel 
themselves to be an ethnic group with 
particular characteristics and virtues. 
Cantel is a municipio, the adminis- 
trative unit of Guatemala, similar to 


our township. Within the municipio 
are several settlement patterns. There 
is a pueblo, which also bears the name 
Cantel. This town center is the ad- 


ministrative, religious, economic, and 








= 


festal headquarters of the community. 
Of the community’s more than 8000 
inhabitants, slightly over 1900 live in 
the town center. The rest of the popu- 
lation lives in the rural cantones, which 


na 


Fig. 1. (a) Clearing high bunch grass with a hoe in the Cuchumatanes Mountains of western Guatemala. (b) A cornfield and rural 
dwellings near Momostenango, Guatemala; the small structure in the center of the field is a shelter for lookouts, to be occupied 
When the corn is ripe. (c) Digging furrows 18 inches deep on a hillside, for planting corn. (d) Ears of eight species of maize from 
the Santa Cruz region. (e) Head of a deep ravine with old furrows of a wheat field at the ground surface, and (f) pinnacles some 
60 feet high, which develop in these gullies. Such badly eroded areas have reduced the amount of arable land, stimulating the 
growth of artisan industry. [F. Webster McBryde (5)] 
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Fig. 2. Market in the central square of San Francisco El Alto, Guatemala. White Cantel cotton goods may be seen at right. Blankets 
and other woolen goods, colored cotton skirts, hats, rope, dried chili, pottery, and corn are also displayed. This is primarily a 
wholesale market and redistribution center. [F. Webster McBryde (5)] 


are agricultural settlements, with house 
sites scattered among the cultivated 
fields. 

The factory was set up in Pasac, one 
of the cantones, and a second compact 
settlement developed around it. The 
introduction of the factory generated 
some new social pressures. It caused 
modification of the settlement pattern, 
for factory workers require a compact 
residence area. It presented a new eco- 
nomic opportunity, involving new oc- 
cupational roles and new _ behavior. 
Some of the Cantelenses employed by 
the factory had traditionally not been 
income earners, and thus, operation of 
the factory raised the net income of the 
municipio. It brought together workers 
under central direction in a production 
unit far greater in scale and in con- 
tinuity of operation and far more com- 
plex in organization than anything Can- 
tel had ever seen before. 

For the individual, the radical 
changes introduced by the factory are 
more income, more contact with non- 
kinsmen in the work situation, and a 
work schedule geared to the factory 
instead of the farm. The factory work- 
er has, very clearly, a wider range of 
alternatives than those who are en- 
gaged in traditional occupations. And 
the extent to which the factory work- 
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ers reorganize their lives governs the 
degree of shift, modification, and in- 
novation that occur in the society as 
a whole. 

It was possible, in studying the ef- 
fects of the factory on Cantel, to carry 
out two kinds of detailed comparisons: 
(i) a comparison of the social and cul- 
tural life of the factory worker with 
that of his agricultural counterpart; 
and (ii) a comparison of Cantel, 
viewed as a community, with  sur- 
rounding communities which had no 
factory. The comparison between com- 
munities was made by comparing 
descriptions of neighboring communi- 
ties with conditions in Cantel, and by 
visiting other Indian communities in 
the highlands. The internal comparison, 
between factory-employed persons and 
agriculturalists, was made on a 
“matched family” basis—by comparing 
families that were alike in age of mem- 
bers, number of children, and wealth, 
and dissimilar only in the occupation 
of the members. 

The study of Cantel meets the 
methodological requirements of con- 
trolled comparison, for Cantel was 
similar to the surrounding Indian com- 
munities prior to the building of the 
factory. The factory was built in Can- 
tel not because of special labor ad- 


vantages or because the community was 
thought to be one in which innovation 
would be readily accepted, but rather 
because the river which flows through 
the municipio could provide the water 
power to run the turbines of the mill. 
This is the only instance of factory 
production in the region. Moreover, 
other agents of change are known and 
can be discounted. Altogether, _ this 
comes as close to being a “laboratory” 
situation as the social anthropologist is 
likely to find. 

The study of Cantel sheds light on 
the way in which the process of smooth 
accommodation to industrial produc- 
tion was worked out and, at the same 
time, adds to our knowledge of the 
kinds of culture that are compatible 
with industrialization. 


The Small Differences 


The Cantelenses who work in the 
factory still maintain the main features 
of their traditional way of life, but 
there are some small differences, and 
some larger differences too, between 
them and their farmer neighbors that 
are worth noting. 

Factory workers’ houses do not 
differ from other houses in Cantel in 
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any consistent way. The size of a house, 
its state of repair, and whether or not its 
adobe walls are covered with tinted 
whitewash depend in part on wealth. 
But the factory worker’s income is not 
spent on decorating his home, any more 
than the agriculturalist’s is. In his 
kitchen one finds the slapdash arrange- 
ment of utensils, the three-stone hearth, 
the windowless walls, the earth floor, 
and all the other features typical of a 
Cantel house. However, certain pos- 
sessions characterize the domestic 
economy of factory workers and are 
largely restricted to them. Radios, wrist- 
watches, bicycles, and canned goods 
are to be found primarily among fac- 
tory personnel. The bicycle is useful 
only to factory workers, for with the 
same amount of money a farmer can 
buy a horse, much more useful to 
him. As for expenditures for food, the 
differences are differences of propor- 
tion. All of the items in the diets of 
factory workers are consumed at some 
time during the year by farmers, but 
factory families tend to consume the 
more expensive items more often and in 
greater quantity than do farm families. 

On an ordinary working day it is 
difficult to distinguish the factory work- 
er from the farm worker by his dress or 
costume. On fiesta days, however, the 
economic advantage of factory work is 
apparent, for at these times factory 
workers are uniformly better dressed 
than farmers and their families. Some 
factory men have adopted Ladino (non- 
Indian) dress. Factory women wear the 
same kind of clothing as nonfactory 
women, but they tend to buy finer 
skirts and blouses and to have a “ward- 
tobe,” rather than a single costume. 

As for family life, there is virtual 
identity in the basic pattern of the 
factory worker’s family and of the 
farmer’s. The typical Cantel family is 
composed of a man, his wife, and their 
unmarried offspring, all living together 
in their own household. The family is 
the unit of consumption, production, 
worship and ritual, child rearing, and 
religious activity. It is the family which 
has a social status in the community, 
and it is the family, rather than indi- 
viduals, which takes its turn in the 
discharge of civil and religious offices. 
The families of factory workers and 
farmers are similar in form and make- 
up but diverge in two respects. First, 
the greater economic resource of the 
factory family, in relation to the pre- 
Vailing income in Cantel, promotes in- 
tegration of the basic family by resolv- 
ing some of the tensions that arise from 
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having very limited means. Second, the 
factory worker takes on the support of 
his parents, should the need arise, at an 
early age and under conditions formerly 
not found in the community. These 
divergences have not so differentiated 
the factory family from the farm fam- 
ily that the potential friction-producing 





Fig. 3. An Eas 





ter procession in Sololé. Ladinos carry the richly clad image of Christ to 


disparities in the social situation| of the 
two groups are apparent. 

As for their religious life 4nd world 
view, the factory worker and the farmer 
of Cantel participate to the same ex- 
tent in the activities of the Catholic 
Church and of related secular organiza- 
tions, such as the “Christian mothers” 





the accompaniment of a dirge. In the foreground, Indian members of a cofradia or re- 
ligious society carry lighted candles. The market is suspended for three days before 


Easter. [F. Webster McBryde (5)] 
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or the Catholic Action groups, and in 
the folk ceremonies of the corporate 
religious groups (cofradias), and they 
subscribe about equally to esoteric be- 
liefs and practices. The corporate re- 
ligious brotherhoods are groups of men 
who take care of the image of a given 
saint for a year. They light candles 
daily and observe the saint’s day by 
celebrating mass and carrying the im- 
age in a procession through the streets 
of the town (Fig. 3). Every year the 
groups change, through a system of 
communal service and selection. 

In addition to Cantel’s nominal 
Catholics there is a small group of 
Protestants, numbering about 400. Fac- 
tory workers have turned toward 
Protestantism with less frequency than 
have farmers or artisans. Protestantism, 
in a community like Cantel, is the re- 
ligion of the marginal man. The em- 
bracing of Protestantism entails the 
reforming of personal habits. Cantel- 
enses who feel a desire to reform are 
those who for some reason are not at 





Fig. 4. Pottery in western Guatemala. (a) Common types of pottery for cooking and washing, made in San Cristobal Totonicapan 





ease in their social and cultural environ- 
ment. The comparative rarity with 
which workers turn toward Protestant- 
ism is an indication that factory em- 
ployment is not of itself a source of 
stress. 

Unquestioning acceptance of folk 
ideas of reality is part of everyone’s 
life, irrespective of his occupational 
role. In Cantel this includes acceptance 
of folk remedies, origin myths, modes 
of cure, and the belief that foods and 
persons are “hot” or “cold,” that smoke 
from candles carries one’s prayer to 
heaven, that the sacrifice of a sheep 
keeps death from a household, and 
that an eclipse is a battle between good 
and evil. What is apparent in this 
matter of world view is the extent to 
which spheres of rationality and ir- 
rationality coincide among factory and 
nonfactory workers. The factory has not 
changed traditional beliefs, nor have 
physical theories involved in the op- 
eration of the mill been extended to 
other areas of Cantel life. Factory 





workers understand, in empirical 
terms, how their machines work, and 
their approach to work is straightfor- 
ward and technical, not mythopoetic 
or mystical. But they keep the mystical 
explanations for other aspects of their 
lives. It certainly poses no problem 
from the standpoint of analysis to note 
the coexistence of mythical and casual 
explanations in the same society, or in 
the same head, for that matter. 


The Larger Differences 


One area of life where the differences 
between factory workers and farmers 
are greater is that of friendship and 
personal relationships. In _ traditional 
Cantel, friendship, in its Western 


sense, is virtually unknown. One inter- 
acts with relatives, not with neighbors 
or with friends. Before the factory was 
built thereswere no associations based 
on mutual liking or special interest. Fun 
and play were, and still are, for agri- 





and sold in the local market. (b) Ladino potter using a wheel. (c) Open-air firing of pottery with twigs and bunch grass. (d) Three 
Totonicapin merchants with pottery bought in the San Francisco El Alto market, heading for lowland Mazatenango. (e) Pottery 
the San Juan Ostuncalco market. (f) Small ceramic ware from Totonicapan. (g) Pottery bought at San Francisco El Alto being sold 
by merchants in the Mazatenango market. [F. Webster McBryde (5)] 
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culturalists, part of the functional con- 
text of work and worship. The factory 
workers developed intimate personal 
bonds and friendships. Some of them 
had patterns of leisure much more 
like those of factory workers else- 
where than like those of Guatemalan 
Indian peasants. And because of the 
factory, a union was organized, as 
were a sports club, a bicycle club, and 
a basketball team. The union as a polit- 
ical structure was particularly impor- 
tant. Its full effect is seen not in the 
personal lives of the participants but 
in the shifting basis of social and polit- 
ical power which the union’s entry 
into national and local politics initiated. 
The union formed a link between the 
community and the national govern- 
ment and tried to implement the na- 
tional program of social change. 

This union activity in a revolutionary 
decade in Guatemala, from 1944 to 
1954, changed the political structure of 
the community and lessened the reliance 
on age and previous service to the 
community as criteria for leadership in 
local affairs. Since most factory workers 
were young, and since the leaders of 
the local union were therefore young, 
there was an increasing accent on 
youth in the competition for political 
and social power. This was an_ in- 
direct result of factory production in 
this instance; the union came in the 
wake of the factory and the union came 
in a revolutionary decade. Factory pro- 
duction per se does not necessarily lead 
to a conflict between generations. 


Why Adjustment Worked Smoothly 


The more general explanation of 
Cantel’s smooth accommodation ap- 
pears to be that only factory produc- 
tion was added to the community, un- 
accompanied by the simultaneous ad- 
vent of new ideologies of political and 
social organization. The factory came 
into a community in which there had 
been ethnic continuity. People who were 
to work in the factory or join new 
political parties had already worked out 
4 set of social understandings and per- 
sonal relationships prior to the revolu- 
tion. 

A second factor was that the organi- 
zation necessary for operation of the 
industrial firm was carried out beyond 
the bounds of the local society. The 
local society was not concerned with 
those special devices and social ar- 
Tangements necessary to the operation 
of a firm in a situation where con- 
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tinued existence may depend upon fine 
calculation and maximization of pro- 
duction. 

Third, there was no effective trans- 
fer of the means of social coercion to 
persons outside the local society. And 
no new social class arose in Cantel. 
Since outsiders did not possess the 
power necessary to make the Cantel 
factory worker an adjunct in the private 
search for profit or a statistical cog in 
some giant plan for rapid economic de- 
velopment, the old social system con- 
tinued to be the chief means of achiev- 
ing prestige and social control. No new 
social class arose, to try to make over 
Cantel in its own image, and out- 
siders could not treat the Cantelenses as 
sO many units of manpower. 

To judge from developments in Can- 
tel, a people’s ability to accommodate 
to new cultural forms is intimately re- 
lated to the degree of control that 
they possess—or feel they possess— 
over their social circumstances. Their 
sense of control seems to stem from 
freedom to choose how they will com- 
bine the new elements, freedom to 
discard or accept innovations as their 
consequences become clear. The Can- 
telenses did not begin to accept the 
factory until threats of force had been 
withdrawn. When the factory stopped 
using national police to round up 
workers, and when the jailing of ob- 
jectors had ceased, the people came to 
the factory, realizing that it afforded 
a means of implementing some of their 
goals. 

Fourth, the new industry did not 
compete with established ways of mak- 
ing a living (Fig. 4). No significant 
part of the labor force was removed 
from farm work and artisan produc- 
tion. The economic depression due to 
decrease in native production, and the 
economic boom due to the introduc- 
tion of new ways of production, that 
often follow industrialization of a 
native community, did not occur. 

Fifth, the culture and social struc- 
ture of Cantel contained many elements 
favorable to industrialization. The Can- 
telenses were used to handling money, 
used to appraising the economic ad- 
vantages of various courses of action. 
The conditions of their work as farmers 
had disciplined them and accustomed 
them to continuous physical effort and 
regular work habits. The community 
as a whole valued industry, thrift, and 
work, and wealth was considered good. 
The culture was a receptive one, which 
for centuries had been selectively in- 
corporating elements from national 


Guatemalan culture and world seciety. 

Sixth, that the differences are not 
greater or that the occupational role 
is not more disruptive appears to stem 
from the evolution of restraining 
mechanisms within the family relative 
to the disposal of income. Younger 
sons and daughters turn over their in- 
come to their fathers, in either farm 
or factory families. Parents are able to 
insist on this because of shortage of 
houses—there is no place for a child 
to go unless he builds a house, and 
this requires parental aid. The tradi- 
tion of duty to the parents and of the 
subordination of the child while he 
lives under his parents’ roof, is strong. 


Conclusion 


The story of Cantel does not mean 
that the lid is off and that any kind 
of productive system and any kind of 
institutional setting may coexist any- 
where, nor does it mean that the in- 
troduction and operation of industrial 
technology can always be a relatively 
painless process in preindustrial so- 
cieties. There were special circum- 
stances in Cantel, as compared to those 
that existed during the industrialization 
of England or to those found in most 
contemporary situations where an ef- 
fort is made to industrialize peasant 
and primitive societies. 

Cantel is not the same society it was 
before the introduction of the factory. 
But it is still a going concern—a com- 
munity with a distinctive way of life, 
rich in local meanings and in patterns 
of social relations very different from 
those of the societies which have in- 
vented and spread machine technology. 
Cantel’s experience in adjusting to a 
new economic form means at least this: 
Factories may be introduced into peas- 
ant societies without the drastic chain 
of social, cultural, and psychological 
consequences implied in the concept of 
“revolution.” 

With Cantelenses working in the 
factory, the community’s relation to 
surrounding communities has not been 
much altered. There has been no in- 
rush of a foreign population, and there 
has been no great swell in traffic, in 
commerce, and in movement. The 
community still has its place in the 
regional marketing system, and it still 
exports wheat and corn (/). 

Recent studies in Pakistan (2), in 
India (3), and in Japan (4) indicate 
that this is not an isolated, unique oc- 
currence, but that industrialization of 
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peasants and primitives can be a crea- 
tive social process. Cantel teaches the 
general lesson that the upheavals in 
people’s lives that often go along with 
industrialization are not built into the 
process itself. They are probably the 
result of an image of man in social 
change which delineates him as the pas- 
sive agent mechanically responding to 


immutable forces, or as the pawn in 
a political chess game, or as expendable 
material in an economic plan. 
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Science in the News 


American Group Studies Soviet 
Programs for Disseminating 
Scientific Information 


During a recent trip to Moscow, a 
group of American information-process- 
ing specialists had an opportunity to 
learn about the Soviet Union’s two 
principal programs for disseminating 
scientific and technical information, 
one conducted by the All-Union In- 
stitute of Scientific and Technical In- 
formation and the other, by a division 
of the State Scientific and Technical 
Committee. Five representatives of the 
National Federation of Science Ab- 
stracting and Indexing Services spent a 
week visiting the All-Union Institute, 
which is headed by I. A. Mikhailov. 
The institute’s primary function is ab- 
stracting scientific and technical publi- 
cations, both domestic and foreign. It 
operates under the U.S.S.R. Academy 
of Sciences; however, in some ways, 
not clearly defined, it is also related to 
the State Scientific and Technical Com- 
mittee. 

The American mission included Dale 
B. Baker, director of the Chemical 
Abstracts Service; G. Miles Conrad, di- 
rector of Biological Abstracts; John C. 
Green, director of the Office of Tech- 
nical Services, U.S. Department of 
Commerce; Mordecai Hoseh, Washing- 
ton editor for the Chemical Abstracts 
Service; and Raymond A. Jensen, ex- 
ecutive secretary of the federation. 

The group started its study tour on 
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22 October with a general discussion 
session that was followed by a visit to 
the institute’s systematization depart- 
ment, where about 15,000 periodicals 
are scanned for pertinent material and 
cataloged. Separate articles are dis- 
tributed to the various editorial offices 
for more detailed examination. About 
2500 to 3000 articles a day are re- 
ceived, in 65 languages, from 95 coun- 
tries. 

The group divided up in accordance 
with the special interests of its mem- 
bers to visit the different editorial 
offices, which assign papers to abstrac- 
tors (usually professional scientists and 
engineers outside the organization), edit 
abstracts, compile indexes, and perform 
other routine editorial work. The in- 
stitute has about 2000 employees and 
publishes some 14 abstracting journals. 


Machines and Express Service Explained 


In a session presided over by S. M. 
Lisitchkin, first deputy director of the 
institute, the group met with machine 
searching and retrieval experts. Profes- 
sor L. I. Gutenmakher and Dr. Sofer 
explained the construction and opera- 
tion of an electronic logical machine 
that they are developing for use in re- 
trieving chemical information. Later 
Mr. Rakov discussed and demonstrated 
the application of punched-card data- 
processing equipment to the institute’s 
fiscal and statistical work. 

The methods systems and machine 
research at the All-Union Institute are 
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just getting organized. A. D. Cherny of 
the institute and the staff of Guten- 
makher’s laboratories, with the various 
editors cooperating, are in charge of 
this work. One of the visitors reports 
that an institute spokesman expressed 
the opinion that the claims made for 
electronic equipment have exceeded 
actual results. 

In another session, led by Lisitchkin, 
the operation of the Express Informa- 
tion Services was explained. This ac- 
tivity is responsible for producing about 
50 series of publications on various 
subjects of interest to workers in in- 
dustry. So far the express service has 
functioned separately, but soon the 
work will be carried out by the staffs 
of the various abstracting journals. 
About 2100 foreign journals, mostly 
English-language publications, are se- 
lectively examined for articles to be 
summarized. The issues appear every 
10 days. 

Members of the group also met with 
Madame I. A. Lunacharskaya, head of 
the institute’s acquisition and exchange 
department, to discuss mutual exchange 
problems and prospects for increasing 
the two-way flow of material. 


Cooperation Achieved 


Throughout the visit, the U.S. group 
was especially impressed by the warm 
and friendly atmosphere in which the 
meetings were conducted. At the out- 
set the visitors were invited to select 
whatever institute activities they most 
wanted to see. Questions were freely 
asked and freely answered, and detailed 
inspection of equipment and procedures 
was permitted. Team members believe 
that they are the first Americans to have 
been afforded such opportunities for 
examination of equipment and exchange 
of views. 

Besides gaining insight into the oper- 
ation of the institute and its component 
parts, the group reached an understand- 
ing on ways of obtaining closer co- 
operation in furthering the exchange of 
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technical and scientific literature, in 
compiling lists of periodicals, in pro- 
curing hard-to-obtain periodicals, and 
in exchanging information on documen- 
tation and machine methods of han- 
dling information. The group also 
achieved an understanding for closer co- 
operation between the institute and the 
federation, and groundwork was laid for 
future meetings between the two or- 
ganizations. 


One of the Travelers Comments 


An interview with Mordecai Hoseh, 
the only member of the group who could 
speak Russian, produced some interest- 
ing observations. Hoseh says that the 
Soviet position in information process- 
ing is in many ways similar to our own. 
As in the United States, workers in the 
field are not satisfied with present meth- 
ods for handling the ever-growing 
volume of material and are constantly 
seeking new methods, although, con- 
trary to the situation here, they are in- 
clined to belittle the potential value of 
machines for this purpose. 

Abstracting speed is about parallel 
with ours—in some fields fast and in 
others slow. In some cases abstracts 
of papers published in the United 
States appear in Soviet journals a year 
ahead of their appearance in this coun- 
try, and vice versa, However, Soviet 
indexing is far behind ours, according 
to Hoseh, but he says that attention is 
being concentrated on this problem. 

Hoseh emphasized one point. He 
feels strongly, and other members of 
the group concur, that information 
specialists and others visiting the 
U.S.S.R. must be careful to be objective 
in their observations. They must view 
facts. Hoseh commented that the Soviet 
government, like all governments, has 
interdepartmental rivalries, such as the 
one now raging between the U.S. De- 
partment of Agriculture and the Food 
and Drug Administration. He urged that 
Visitors to the U.S.S.R. be careful to re- 
main outside the inevitable internal con- 
flicts or the whole purpose of a mission 
may be lost. 

Hoseh also commented, as have so 
many others, that Soviet scientists and 
educators are held in very high esteem. 
However, he pointed out that this re- 
spect for the intellectual is by no means 
4 purely Soviet characteristic, but rather 
4 traditional European one. 


Industrial Information Agency 


Although the U.S. group was formally 
Visiting the All-Union Institute, John 
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Green had a rewarding conference with 
Oleg A. Mikhailov, director of technical 
information for individual branches of 
industry for the State Scientific and 
Technical Committee. The committee, 
which is headed by Y. E. Maksarev, is 
under the Council of Ministers of the 
U.S.S.R. Mikhailov directs an organiza- 
tion that emphasizes service to industry 
and, in this objective, has a function 
similar to that of our own Office of 
Technical Services in the U.S. Depart- 
ment of Commerce, headed by Green. 
For some reason this industrial infor- 
mation agency has received scant at- 
tention in this country, although it is 
comparable to the All-Union Institute in 
importance. 

A few weeks ago Burton W. Adkin- 
son of the National Science Foundation 
attempted to remedy this when he re- 
turned from the International Federa- 
tion of Documentation meeting in War- 
saw. However, his remarks to the press 
were to some extent misinterpreted, and 
this led to reports that Mikhailov’s 





(Top) O. A. Mikhailov, director of techni- 
cal information for individual branches of 
industry of the U.S.S.R.’s State Scientific 
and Technicial Committee; John Green, 
director of the Office of Technical Serv- 
ices, U.S. Department of Commerce; M. 
Hoseh, Washington editor for the Chemical 
Abstracts Service; translator; V. V. Serpin- 
sky, editor and chief of the Referativnyi 
Zhurnal, Khimiya; G. Miles Conrad, di- 
rector of Biological Abstracts; A. I. Mi- 
khailov, director of the All-Union Institute 
of Scientific and Technical Information. 
(Left) Dale B. Baker, director of the 
Chemical Abstracts Service: Raymond A. 
Jensen, executive secretary of the National 
Federation of Science Abstracting and In- 
dexing Services: Intourist guide. 


agency was a secret one, newly dis- 
covered. Actually, it was described in 
the Soviet literature as early as 1957. 

Adkinson, who heads the NSF Of- 
fice of Scientific Information Services, 
says that it was his intention merely to 
call public attention to the fact that the 
U.S.S.R. has not one but two major in- 
formation agencies, each quite different 
from the other. He points out that the 
highly centralized All-Union Institute 
has often been discussed, while Mi- 
khailov’s large, decentralized organiza- 
tion has hardly been mentioned. 


Operation Described 


The details of the industrial unit’s 
operation are not yet entirely clear to 
observers in this country. It is known 
that the agency selects, evaluates, and 
disseminates technical information, whe- 
ther or not it has been previously pub- 
lished, through a network of industrial 
centers of various kinds. In the Soviet 
Union, each major industry has its own 
training and research institutes. 
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Mikhailov told Green that his main 
office had only about 60 employees, but 
that he had ten “Central Bureau In- 
stitutes” of information. Presumably 
these are bodies organized by industrial 
field, such as the Central Bureau of 
Scientific and Technical Information for 
Heavy Industry and the Bureau of Tech- 
nical Information and Propaganda in 
the Meat Industry. 

In each of these organizations 60 
percent of the activity is devoted to proc- 
essing information — acquisition, scan- 
ning, cataloging, abstracting, preparing, 
and so forth—and 40 percent to distri- 
bution. The central bureaus all publish 
journals, and each issue of these con- 
tains a prescribed number of suggestions 
to industry. Mikhailov also referred to 
60 or 70 smaller regional units. In ad- 
dition, he mentioned that his office 
maintains reporters at big plants. 

Aside from the obvious organization- 
al differences, the key difference between 
the All-Union Institute and the industrial 
information agency is that one provides 
broad scientific and technological infor- 
mation for which the user must ask, 
while the other feeds highly selected ma- 
terial to the predetermined user. Most 
observers agree that the two bodies com- 
plement each other. 

The group from the National Federa- 
tion of Science Abstracting and Index- 
ing Services also visited centers in 
Poland, Holland, and Denmark. As a 
result of these travels, they concluded 
that there is no single national plan 
which merits adoption by all. Since 
alternate plans are feasible, any nation 
planning to make special efforts in this 
field should carefully inventory its ex- 
isting methods of collecting information 
and its communication links. There- 
after a national plan should be devised 
which takes maximum advantage of 
these important resources and which 
responds to the country’s special needs. 








U.N. Assembly Asks All States 
To Halt Atom Tests 


Following are the texts of two resolu- 
tions adopted in New York on 21 No- 
vember by the United Nations General 
Assembly which call for a halt in nu- 
clear and thermoneuclear tests. 

The General Assembly, recalling its 
resolution 1252-B (XIII) of 4 No- 
vember 1958. 

Noting that the negotiations on the 
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discontinuance of nuclear weapons 
tests and on the establishment of an ap- 
propriate international control system 
which began at Geneva on 31 October 
1958 are still continuing, 

1. Expresses its appreciation to the 
states concerned for their efforts to 
reach an agreement relating to the pro- 
hibition of nuclear weapons tests and 
including an appropriate international 
control system; 

2. Expresses the hope that these 
states will intensify their efforts to reach 
an agreement at an early date; 

3. Urges the states concerned in these 
negotiations to continue their present 
voluntary discontinuance of the testing 
of nuclear weapons; 

4. Requests the states concerned to 
eport to the General Assembly the re- 
sults of their negotiations. 


Second Resolution 


The General Assembly, 

Desiring to safeguard mankind from 
the increasing hazards resulting from 
tests of nuclear and thermonuclear 
weapons, 

Bearing in mind the profound con- 
cern evinced by the peoples of all coun- 
tries regarding the testing of nuclear 
and thermonuclear weapons, 

Welcoming endeavors at: Geneva of 
the states concerned to reach an agree- 
ment on the discontinuance of these 
tests and the progress so far achieved, 

Noting with appreciation that the 
states concerned have voluntarily sus- 
pended such tests, enabling progress in 
the discussions at Geneva, 

Considering that an agreement on the 
cessation of nuclear and thermonuclear 
tests with effective international control 
is urgent, 

1. Expresses its appreciation to the 
states concerned for their patient and 
sincere efforts to reach agreement on 
the discontinuance of nuclear and ther- 
monuclear tests with effective interna- 
tional control and for the progress 
hitherto achieved; 

2. Expresses further the hope that 
the states concerned will reach such 
agreement at an early date; 

3. Appeals to the states concerned 
in the Geneva discussions to continue 
their present voluntary suspension of 
tests and to other states to desist from 
such tests; 

4. Requests the states concerned to 
report to the Disarmament Commission 
and to the General Assembly the re- 
sults of their negotiations. 





Scientists and Writers Discuss 
Public Misconceptions of the 
Nature of Basic Research 


A close look at public attitudes 
towards science and scientists at the 
Thomas Alva Edison Foundation Con- 
ference on “The Mass Media and the 
Image of Science” on 6 November 
yielded some sharp opinions on the 
American citizenry’s ability to absorb 
scientific information. Speakers at the 
Washington conference—attended by 
some 300 scientists, broadcasters, and 
journalists—deplored the public’s nar- 
row notions of what science is and 
what its real aims are. 

Chief criticism came from National 
Science Foundation director Alan T. 
Waterman, who asked for change in 
the current image which identifies sci- 
ence “with technical industry and its 
product.” Asserting that science has 
for too long been held “in the public 
view to be an entity unto itself, quite 
disassociated from other elements of 
our cultural heritage,” Waterman urged 
directors of mass media to help build 
“a climate of excellence” in which sci- 
ence would be seen as an adventure of 
the mind and the spirit.” 

This view was seconded by John R. 
Platt, professor of physics at the Uni- 
versity of Chicago, who said that the 
public is tired of facts—that “quiz- 
show facts” are not enough to yield a 
serviceable image of science. He asked 
science writers to take up the challenge 
of communicating what he called “the 
sweep and excitement” of basic science 
and the “intellectual thrills” it afforded. 

A comparison of Russian and Ameri- 
can attitudes showed the U.S. taking 
second place in this regard. Both Wa- 
terman and Princeton chemist John 
Turkevich, who recently visited the 
U.S.S.R., attributed a greater general 
appreciation of science to the Russians. 

“Science controls the picture over 
there,” Turkevich said. And he cited 
the close liaison between scientists and 
other creative people—artists, writers, 
and so on—in the U.S.S.R. as a major 
reason why Russians are generally bet- 
ter informed about scientific develop- 
ments. 

How much information is the Ameri- 
can public absorbing? Depressingly 
little, was the report made by another 
participant at the Edison Foundation 
Conference. Earl Ubell, science editor 
for the New York Herald Tribune, te 
ported on a recent survey undertaken 
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by the National Association of Science 
Writers and pointed out that though 
Americans apparently read news stories 
about science and medicine, they re- 
tain very little. 

Ubell noted that the impact of “the 
massive distribution of information on 
the earth satellite . . . squirted [only] 
a trickle of data into the public’s 
brain,” and, he added, “the launching 
of the . . . satellites changed nothing 
of the public’s attitudes towards science 
or towards scientists.” 

What to do to remedy the situation? 
Dael Wolfle, executive officer of the 
American Association for the Advance- 
ment of Science, doubted that a great 
deal could be done until the public 
itself had sufficient education in sci- 
ence. But he felt that “television has a 
superb opportunity” to contribute to 
that education. He asked for a 
“straight” — not sensationalist — treat- 
ment of science on TV and a presenta- 
tion “not only of facts but also of the 
deeper understanding” necessary for an 
appreciation of news about science. 
Wolfle’s challenge was immediately 
taken up by broadcasting executives 
participating in the conference. Edward 
Stanley, director of public affairs for 
NBC, and Irving Gitlin, a program 


_ executive for CBS News, cited a num- 


ber of good science programs already 
being broadcast. But both Stanley and 
Gitlin noted the difficulties of produc- 
ing shows that involve “abstract con- 
cepts.” They agreed that the most suc- 
cessful shows are those which establish 
a “human relation’—that is, which 
have a direct emotional effect on the 
viewer or listener. 

Science commentator Lister Sinclair 
of the Canadian Broadcasting Corpora- 
tion also agreed that such impact was 
important in the broadcasting process. 
He held, further, that retention of facts 
was less important than an apprecia- 
tion of “the scientific attitude,” and he 
felt that broadcasting media could very 
effectively communicate that attitude. 

As for the image of American science 
abroad, George V. Allen, director of 
the United States Information Agency, 
said: “Science information and U.S. 
scientific achievements form an increas- 
ingly larger proportion of the informa- 
tion made available through the USIA 
to project the image of the United 
States abroad. In fact, people overseas 
aré more interested in American sci- 
ence and technology than in almost any 
other aspect of American life.” 
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, College Testing Program Started 


A new testing program for evaluat- 
ing applicants for admission to college 
has been launched by the State Uni- 
versity of Iowa. Known as the Ameri- 
can College Testing Program, it began 
operation in November in 200 to 300 
colleges and universities in 14 states 
in the Midwest, West, and South. 

While similar in some respects to 
the present College Entrance Board 
tests, it is broader in scope. In addi- 
tion to providing information for col- 
lege admission, it will offer data useful 
for placement, scholarships, guidance, 
and counseling. 

Whereas the College Entrance Board 
has 250 member institutions, the new 
program plans to serve the great mass 
of colleges that up to now have not 
subscribed to any testing service, ac- 
cording to E. F. Lindquist of Iowa 
State, director of research and develop- 
ment for the program. 

The tests will evaluate intellectual 
capacities in English, mathematics, so- 
cial studies, and the natural sciences. 
The scores will be available not only 
to the colleges but also to the student 
and his high school. In addition, the 
student’s grades as a college fresh- 
man will be reported back to his high 
school to enable it to evaluate its cur- 
riculum. 

The tests and administrative serv- 
ices will be provided by the Science 
Research Associates of Chicago, the 
Navy Reserve Officers Training Corps 
Program, and the National Science 
Foundation. Offices for program co- 
ordinators have been established in 
Alabama, Arkansas, Colorado, Idaho, 
Illinois, Iowa, Kansas, Kentucky, Min- 
nesota, Missouri, Montana, Oklahoma, 
Tennessee, and Wisconsin. It is ex- 
pected that California will start partici- 
pating in 1960. 


Seaborg Wins Fermi Award 


Glenn T. Seaborg, nuclear scientist 
and chancellor of the University of 
California, Berkeley, has been named 
to receive the Atomic Energy Commis- 
sion’s Enrico Fermi Award for 1959. 
He is being honored with the $50,000 
prize for his outstanding work in the 
field of nuclear chemistry, including 
the discovery of plutonium and other 
transplutonium elements, and for his 
leadership in scientific and educational 





Glenn T. Seaborg, winner of the AEC’s 
$50,000 Fermi Award. 


affairs. The award was recommended 
by the General Advisory Committee 
of the commission and was approved 
by President Eisenhower. 

A presentation ceremony will be held 
at AEC headquarters in Germantown, 
Md., at 12:30 P.M. on 2 December, 
the 17th anniversary of the day on 
which the late Enrico Fermi and his 
team of nuclear scientists proved that 
nuclear fission could be self-sustained 
and controlled when they operated the 
world’s first reactor in a squash court 
under the stadium at Stagg Field at the 
University of Chicago. 


Cancer Research Leaders 
Form Organization 


The directors of cancer research in- 
stitutes in America have formed an or- 
ganization, the Association of Cancer 
Institute Directors. The organizational 
meeting was held at Roswell Park 
Memorial Institute, Buffalo, N.Y. The 
new group is composed of the senior 
scientific executives of those institu- 
tions and autonomous divisions and de- 
partments whose principal activities are 
concerned with the study of malignant 
disease and the treatment of cancer 
patients. 

The association has been established 
to support investigations of the causes, 
nature, treatment, and prevention of 
malignant diseases; to encourage the 
exchange of ideas, information, per- 
sonnel, and special facilities between 
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groups with predominant interest in 
cancer; to foster educational oppor- 
tunities in the biomedical sciences; to 
provide guidance to private and civil 


organizations concerning cancer re- 
search, education, and the care of can- 
cer patients; and to expedite the dis- 
semination of information by bringing 
together scientific executive officers of 
cancer institutes. 

Officers elected at the first meeting 
are as _ follows: president, George 
Moore, director, Roswell Park Me- 
morial Institute; vice president, Sidney 
Farber, director of research, Chil- 
dren’s Cancer Research Foundation, 
Boston, Mass.; and secretary-treasurer, 
R. Lee Clark, Jr., director and surgeon- 
in-chief, University of Texas M. D. An- 
derson Hospital and Tumor Institute, 
Houston. Members of the association 
include representatives, also, of the Na- 
tional Cancer Institute, Bethesda; the 
Sloan-Kettering Institute for Cancer 
Research, New York; the Memorial 
Center for Cancer and Allied Diseases, 
New York; the Philadelphia Institute 
of Cancer Research; the Pondville Hos- 
pital, Boston; and the Detroit Insti- 
tute of Cancer Research. The Associa- 
tion will, in the future, consider in- 
cluding members from among. the 
scientific directors of cancer institutes 
of foreign countries. 


Scientists in the News 


Sir Julian Huxley, British biologist, 
has received the $2500 Albert Lasker 
Award of the Planned Parenthood Fed- 
eration of America for his “more than 
three decades of study and lucid inter- 
pretation of population phenomena.” 
Huxley, who was formerly director 
general of the United Nations Educa- 
tional, Scientific, and Cultural Organi- 
zation, is now a visiting professor at 
the University of Chicago. 


In England, Sir Roger Makins, at 
present Joint Permanent Secretary to 
the Treasury, has been named chair- 
man of the Atomic Energy Authority, 
effective 1 January 1960. He succeeds 
Lord Plowden, who will become chair- 
man of the British Aluminium Com- 
pany. 


Clark P. Read of Johns Hopkins 
University has received the American 
Society of Parasitologists’ first Henry 
Baldwin Ward Medal for meritorious 
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research in parasitology. The $1000~ 
award, which will be conferred an- 
nually or less often at the discretion of 
the society, is sponsored by Parke, 
Davis and Company. 


Esther S. Anderson has been elected 
national president of Sigma Delta Epsi- 
lon, honorary association of women 
scientists. Miss Anderson, formerly 
assistant professor of geography at the 
University of Nebraska, has recently 
been appointed geographer in the Areas 
and Statistical Branch of the Geography 
Division, United States Bureau of the 
Census, Washington, D.C. 


John R. Moore, director of the Con- 
tract Division of the Atomic Energy 
Commission’s Oak Ridge Operations 
Office, has been appointed director of 
the AEC’s new Office of Contract 
Policy in Washington. The office will 
coordinate all policies, standards, and 
procedures pertaining to contracts 
awarded by the commission. 


On 3 December the Metropolitan 
New York Chapter of the American 
Medical Writers Association will con- 
fer awards upon ten people for dis- 
tinguished service in improving medical 
communication. The recipients will be 
Walter C. Alvarez, emeritus professor, 
Mayo Foundation; Chauncey D. Leake, 
professor of pharmacology, Ohio State 
University; Eunice Miner, executive 
director of the New York Academy of 
Sciences; Robert D. Potter, editor of 
New York Medicine; J. E. Schmidt, 
medical lexicographer; William H. 
Stoner, editor of CA, bulletin of the 
American Cancer Society; Alvina R. 
Lewis, executive editor of the New 
York State Journal of Medicine; Alexan- 
der Gode, chief of the Interlingua di- 
vision of Science Service; Martha E. 
Dana, medical writer and editor; and 
Edmund F. Lindner, creative writer. 
The presentation ceremony will take 
place at the New York University 
School of Dentistry. 


The Atomic Energy Commission has 
announced the appointment of Myron 
B. Kratzer as deputy director of the 
Division of International Affairs. He 
succeeds Clark C. Vogel, who resigned 
to take a position in industry. Kratzer 
has been assistant director for pro- 
gram development and liaison in the 
Division of International Affairs since 
November 1958. 





Karl E. Limper, chairman of the 
department of geology at Miami Uni- 
versity, has been named dean of the 
university’s College of Arts and Sci- 
ence, effective 1 February. He suc- 
ceeds William E. Alderman, who re- 
tired last summer after 25 years as 
dean. 


Bruno Zimm of the General Electric 
Company Research Laboratory in 
Schenectady, N.Y., will be visiting 
professor of physical chemistry at Yale 
University for the spring term of the 
1959-60 academic year. 

Saul Winstein, of the University of 
California at Los Angeles, will be visit- 
ing professor of organic chemistry for 
the 1960-61 fall term. 


J. Allen Hynek has been appointed 
chairman of the department of astron- 
omy and director of Dearborn Observa- 
tory at Northwestern University, and 
Karl G. Henize has been appointed 
associate professor of astronomy. Both 
were formerly with the Smithsonian 
Astrophysical Observatory, Cambridge, 
Mass. 


Frederick W. O’Brien, radiologist 
of Boston, Mass., has received the Gold 
Medal of the Radiological Society of 
North America. 


The National Science Foundation has 
announced the appointment of Richard 
H. Bolt as associate director (research) 
and Harry C. Kelly as associate direc- 
tor (scientific education). Bolt will join 
the foundation on 1 January 1960, He 
will be on leave from the Massachu- 
setts Institute of Technology, where he 
is director of the acoustics laboratory 
and professor of acoustics in the depart- 
ment of electrical engineering. At NSF 
he will be responsible for the founda- 
tion’s activities in support of basic re- 
search in the sciences. He will succeed 
Robert B. Brode, who has returned to 
the University of California, Berkeley. 
The latter will continue his association 
with the foundation as special consult- 
ant to the director. 

Kelly has been with the National 
Science Foundation since 1951 as as- 
sistant director for scientific personnel 
and education. In his new position, he 
will be concerned with over-all policy 
aspects of foundation support of scien- 
tific education and relationships with 
other agencies with responsibilities in 
this field. 
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Ancient Population of Siberia and Its 
Cultures. A. P. Okladnikov. Russian 
translation series of the Peabody Mu- 
seum of Archaeology and Ethnology, 
Harvard University, vol. 1, No. 1. 
Peabody Museum, Cambridge, Mass., 
1959. vii + 96 pp. Illus. $3.50. 


The quantity and quality of Soviet 
scientific publication is by now too well 
known to require comment; nor is it 
necessary to belabor the point that a 
serious handicap is imposed on West- 
em scholarship by unfamiliarity with 
this often inaccessible, unreadable cor- 
pus of data. The inauguration of a new 
Russian translation series is, therefore, 
a welcome event, especially in a still 
inadequately served field such as an- 
thropology. It is true that we have had 
syntheses by Western scholars, oc- 
casional short translations in journals 
such as American Antiquity, and bib- 
liographic and progress coverage by the 
COWA publications and by Asian Per- 
spectives—all these being primarily ar- 
cheological. But there was still need for 
complete, unabridged translations of 
larger works—translations which would 
convey the full flavor of the Russian 
original. 

The present series is an important 
step in this direction, so far as physical 
anthropology and archeology are con- 
cerned. Conceived and edited by Henry 
Field, the series is, in effect, a continua- 
tion of his earlier (1935-46) program 
of brief reports on Soviet anthropologi- 
cal work. Both editor and publisher are 
to be congratulated for offering this 
service to the Western scientific world. 
| might add that the format chosen is 
satisfactory as well as practical; that 
the illustrations are well reproduced; 
and that the maps have been redrawn 
for the English reader. 

The choice of a synthesis of Siberian 
Prehistory for the initial number was 
logical and commendable, for this 
opic is perhaps the one of widest inter- 
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est to the American scientific audience. 
The work chosen for translation was 
probably the best selection currently 
available, since it presents, in 65 pages, 
an over-all survey of the major prehis- 
toric cultures of Siberia, from the ear- 
liest traces of man to approximately 
A.D. 1000. Despite the title, the treat- 
ment of ancient populations is only in- 
cidental. The author, a distinguished 
Soviet archeologist and scholar, is the 
leading authority on the prehistory of 
eastern Siberia; in fact, we owe the 
greater part of our knowledge of this 
vast and difficult region to his pioneer 
field work of the last 30 years. Natu- 
rally, his own views and interpretations 
are reflected in this part of the coverage, 
and informed readers may find them- 
selves in disagreement on certain points. 
For the rest of Siberia, the author fol- 
lows the most authoritative opinion 
of the moment among Soviet archeo- 
logical workers. 

Quite understandably, the treatment 
of so broad and complex a subject can 
only be superficial in the present in- 
stance, but this superficiality is aggra- 
vated by the popular style. of. the- pre- 
sentation. Still, the book will provide 
a useful background for the beginner 
and convey to the uninitiated scholar 
some idea of how much is now known 
about this supposedly blank spot on the 
map of human history. However, the 
complete lack of documentation—ex- 
cept for a brief list of suggested read- 
ings—severely limits the value of this 
work for the serious student, who would 
like, above all, a guide to the literature 
for further research. In this and other 
respects it is, therefore, no substitute 
for critical analyses of the subject by 
Western scholars, such as are regularly 
chronicled in the COWA Bibliography 
for Northern Asia (Council for Old 
World Archaeology, 11 Divinity Ave- 
nue, Cambridge, Mass.) or presented 
in more detail in Asian Perspectives, 
the bulletin of the Far Eastern Prehis- 


tory Association (Department of An- 
thropology, University of Arizona, 
Tucson). 

These drawbacks are in no way a 
reflection on the author. The work was 
designed as a chapter in a popular 
handbook written for a general audi- 
ence, and it admirably fulfilled that 
purpose. The editors have done Oklad- 
nikov a disservice in not making this 
clear, and in offering this volume to 
their readers, in effect, as an example 
of the author’s scientific writings or of 
Soviet archeological scholarship in gen- 
eral—which it is not. Moreover, ap- 
propriate editoriai annotation would 
have materially enhanced the value of 
the translation. The Western reader who 
is unfamiliar with the subject deserves 
this amount of guidance to avoid mis- 
conceptions; the scholar, capable of 
reading the book critically, would have 
no occasion to utilize an elementary 
work of this nature. For instance, the 
equation in the text of the Mousterian 
stage with the Riss glaciation will puzzle 
most readers or lead them to question 
the reliability of Soviet writings. A foot- 
note by the editor could easily have 
cleared up this point. As it is, the only 
two editorial notes in the entire transla- 
tion (contributed, we should note, by 
an outsider) relate to trivial points of 
Sinological scholarship. Such minute 
accuracy in these two cases leads the 
unsuspecting reader to assume that the 
remainder of the text has been sub- 
jected to equally careful screening—and 
it palpably has not. Ali in all, it is not 
too clear just what audience will be 
served by such a series in its present un- 
annotated form. 

It is also deplorable that without ex- 
planation, certain Russian terms are 
left untranslated (for example, Chukot, 
chum, pisanitsa), for they will be mean- 
ingless to anyone likely to read this pub- 
lication. In the text the native names of 
Siberian tribes should have been ac- 
companied by the equivalents familiar 
to Western students. The translation it- 
self is not invariably above criticism: 
the meaning of certain passages is not 
clear unless one has recourse to the 
Russian original, and there are exam- 
ples of poor choice of words (pamiatnik 
should not be rigidly rendered as “mon- 
ument” in contexts where this is ridicu- 
lous, and to consistently refer to a blade 
as a “plate” destroys the meaning com- 
pletely). The statement at the head of 
the bibliography makes no sense what- 
soever and is evidently the result of 
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jumbling the translator’s manuscript. 
There are careless errors in the rendi- 
tion of proper names—for example, the 
famous site at Uolba Lake is variously 
rendered as Wolba and Yolba. And, 
lastly, there are an unnecessary number 
of typographical errors, despite the fact 
that, as the introduction takes pains to 
assure us, the typist is a Harvard grad- 
uate. I was disappointed to find on the 
first three pages of the text seven typo- 
graphical errors, three errors of tran- 
scription, three instances of poor or 
unintelligible translation, and one obvi- 
ous error in the Russian original faith- 
fully reproduced (the Irtysh River is 
not by any stretch of the imagination 
in northwestern Kazakhstan). 

All these shortcomings can surely be 
attributed to overhasty editing of the 
translation. May we therefore plead for 
just a little more care and effort in 
preparing the forthcoming publications 
on the Caucasus and Central Asia; such 
care and effort would immeasurably 
increase the value of this decidedly 
worth-while project. 

CHESTER S. CHARD 
Department of Anthropology, 
University of Wisconsin 


The Social History of Lighting. William 
T. O’Dea. Macmillan, New York, 
1958. xiii + 254 pp. Illus. $8.50. 


Not since Henri d’Allemagne wrote 
Histoire du Luminaire in 1891 has the 
subject of artificial lighting been treated 
historically with so much care and au- 
thority as William O’Dea treats it here. 
Written with style and wit, having an 
almost anthropological perspective, and 
packed with well-documented informa- 
tion, this book will serve equally the 
historian of science and culture, the 
antiquarian, or the mere browser who 
enjoys pleasant reading in unusual by- 
ways. 

O’Dea avoids the developmental or 
evolutionary approach to the history 
of lighting and also steers clear of the 
purely chronological approach. Instead, 
he divides his chapters under func- 
tional heading, according to the princi- 
pal ways in which light has played a 
part in social history: “Light for the 
home,” “Light for travel,” “Light for 
work,” “Light in worship and super- 
stition,” for example. The last two 
chapters deal with “The materials of 
light” and “Getting a light.” 

In the beginning chapter, entitled 
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“Bad light,” we learn of the nocturnal 
difficulties that were endured by every 
one before 1800. When Boswell inad- 
vertently snuffed out his candle while 
writing late at night, he had to wait for 
the night watchman and then call out 
the window for a light, lest in groping 
about for a tinder box he should disturb 
his landlord and be shot as a burglar. 
When tallow candles were the only 
means of stage lighting, “it was nothing 
for a snuff boy to come before the 
audience in the middle of the most 
emotional scene in order to tend a 
smoking candle.” 

The text is enlivened and documented 
not only by bright literary allusions 
but also by a splendidly chosen series 
of plates reproducing paintings, prints, 
and drawings that depict lighting de- 
vices in use. There are also many line 
drawings interspersed through the text. 

One is constantly surprised by the 
encyclopedic coverage of the subject 
matter and by the broad frame of 
reference which surrounds it. The revo- 
lutionary importance of Ami Argand’s 
combined invention of the tubular air- 
draft burner and the glass chimney in 
1783 is reiterated here. But for the 
first time in a general history of lighting, 
it is shown how the balloon ascension 
of Argand’s friends, the Montgolfier 
brothers, so completely overshadowed 
the new lamp that Argand was unable 
to attract enough attention to the lamp 
to cause its development. Only the 
unscrupulous Quinquet seems to have 
been aware of its significance and to 
have used the knowledge for his own 
ends. The point is gracefully stressed 
by quoting Dr. Johnson’s remark to 
Mrs. Thrale: “You will observe, 
Madam, that the balloon engages all 
mankind.” 

We learn that Menier, the French 
chocolate manufacturer, lit his factories 
with arc lights in 1875, that Pullman 
cars were first lighted by kerosene 
lamps in 1874, and that the Duke of 
Brunswick illuminated a garden fete in 
1741 with 5000, or more, float-wick oil 
lamps. We are told that Hooke in the 
17th century used a spherical water 
condenser with sunshine as the source 
of light for his microscope, and that a 
scheme to illuminate the roof of the 
Capital in Washington, D. C., with arc 
lights in 1884 was vetoed after a trial 
period. An entire chapter is devoted to 
the history of lighthouses; this chapter 
begins with the Pharos of Alexandria, 
touches on the coal-burning beacons 
of 17th- and 18th-century England, 





and ends with the electrification of these 
houses, which was started as early as 
1858. 

It is, perhaps, a commentary on the 
inadequacy of published studies on 
American lighting that O’Dea devotes 
little space to it. Little is said of the 
important role that whale oil played in 
early 19th-century lighting in America, 
and one wishes that the oft-repeated 
story which attributes to Franklin the 
invention of the two-tube whale-oil 
burner had been either avoided or sub- 
stantiated. 

The single, mechanical improvement 
in the organization of the book that | 
can suggest is to include plate numbers 
on the plates, since they are referred to 
by number in the text. For a work so 
thorough and so well-documented, how- 
ever, these are merely quibbles. It is 
an excellent book, much the best that 
has yet been done on this subject. 

C. MALcom WATKINS 
U.S. National Museum, 
Washington, D.C. 


Advances in Chemical Physics. vol. 2. 
I. Prigogine, Ed. Interscience, New 
York, 1959. ix + 412 pp. IIlus. 
$11.50. 


This second volume of the series 
maintains the high standards established 
by volume 1 [Science 129, 833 (1959)]. 
Although many topics are treated, em- 
phasis is placed on new developments 
in the theoretical evaluation of molec- 
ular electronic energies and on proper- 
ties determined by electron dynamics. 
The extensive review of the many- 
electron problem in quantum mechanics 
is not only useful but also timely, in 
view of the great effort currently being 
applied to this problem. 

The articles are rather uniformly of a 
review character, with some mention of 
important unsolved problems and some 
speculation on the nature of possible 
future developments. 

The contents convey a reasonably 
accurate impression of what this vol- 
ume has to offer. “Clathrate solutions” 
(57 pages), J. H. van der Waals and 
J. C. Platteeuw; “Inter- and _ intra 
molecular forces and molecular polar 
izability” (25 pages), Kenneth S. Pitzer; 
“The solubility of solids in compressed 
gases” (34 pages), J. S. Rowlinson and 
M. J. Richardson; “Thermodynamics of 
metallic solutions” (28 pages), R. A. 
Oriani; “Recent advances in polymer 
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chemistry” (40 pages), M. Szwarc; 
“Nuclear quadrupole resonance in 
irradiated crystals” (20 pages), Jules 
Duchesne; “Correlation problem in 
many-electron quantum mechanics. I. 
Review of different approaches and 
discussion of some current ideas” (116 
pages), Per-Olov Loéwdin; “Correla- 
tion problem in many-electron quantum 
mechanics. II. Bibliographical survey 
of the historical developments with 
comments” (43 pages), Hiroyuku 
Yoshizumi; “The problem of barriers 
to internal rotation in molecules” (27 
pages), E. Bright Wilson, Jr. 

PauL C. Cross 
Department of Chemistry, 
University of Washington 


Exotic Zoology. Willy Ley. Viking, New 
York, 1959. xii + 468 pp. Illus. 
$4.95. 


The art of writing a book with two 
primary objectives in mind has been at- 
tained by Willy Ley in his new book on 
natural history. Instead of making new 
editions of The Lungfish, the Dodo, and 
the Unicorn (1941, revised 1948), 
Dragons in Amber (1951), and Sala- 
manders and Other Wonders (1955), 
Ley has selected the most pertinent and 
interesting portions of each of these 
books, rewritten some of the sections, 
and brought them all up-to-date. This 
material makes up about one-half of 
the new book, Exotic Zoology; the re- 
mainder consists of new material not 
previously published in book form. 
Thus, a blending of the old and the new 
has produced one of the most enchant- 
ing books on natural history to appear 
in recent years. 

This is the age of the specialist, and 
such a person should be able to take 
any chapter of Exotic Zoology and 
write it to death. Instead of this, Ley 
investigates a number of subjects from 
Wo points of view—their historical de- 
velopment in the knowledge of man, 
and their place, if any, in the evolu- 
tionary pattern of life as a whole. This 
use of both historical and zoological 
data gives the reader the impression that 
this is a well-rounded and authoritative 
book without giving him the feeling 
that he is reading a textbook. However, 
no textbook that I have read has the 
a of factual material that this book 

as, 

Exotic Zoology is divided into five 
parts, The first part is appropriately 
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titled “Myth?” It discusses the unicorn 
in legend and fact, the legends of the 
survival of large reptiles (dinosaurs?), 
the Abominable Snowman, and the vari- 
ous legends of the little people—not 
fairies, but real little people. Pygmies 
exist, true, but do the descendants of 
the australopithecines s-ill live in the 
deep forests of Africa? 

The second part, “Records in stone,” 
develops the dragon myths in fact and 
fiction and includes a very good discus- 
sion of the woolly mammoth. A side 
diversion on the flying dragons—the 
early bird-reptiles (or 1s it reptile-birds) 
—completes this section. 

In part three, “Oceanic mysteries,” 
we rove among the strange stories of 
the Kraken and the scientific basis for 
belief in huge cuttlefish types in the sea. 
The sea serpent is treated in a manner 
that is sympathetic, scholarly, and scien- 
tific. The almost unbelievable, large 
coco-de-mer nut and its strange struggle 
for existence is one of the botanical 
puzzles of the world, and it is told 
here. The spawning habits of the eel 
complete this section on natural history 
puzzles. 

We find in part four, “Some fabulous 
islands,” the stirring accounts of the 
extinct moas, and to me, the always 
intriguing stories (both factual and leg- 
endary) of the poison Upas tree. How- 
ever, the man-eating tree is traced back 
to a well spun yarn. On the other hand, 
the Dodo did exist. It played a part in 
the history of exploration, similar to the 
role played by the large number of huge 
tortoises on the islands off the coast of 
South America. 

To conclude this fascinating book, 
the author (in part five), delves into 
“Witnesses of the past.” Such a hidden 
treasure house is Australia and its vari- 
ous fauna. Even today, mysteries unfold 
—such as the discovery of the 200- 
million-year-old coelacanth—and assure 
us that adventure is not dead. 

To end this journey through space 
and time, Willy Ley takes us to the 
continent of mystery, Africa, and the 
strange and unsuspected animals that 
turn up there. Such a large animal as 
the okapi was unknown before 1900. 
Other primitive types have been found, 
and the concluding sentence, “And the 
Congo peacock raised again the old but 
still open question: what else may be 
hiding in the Rainy Forest .. . ?” ex- 
presses my sentiments completely. 

The personal anecdotes, the almost 
homey treatment, and above all, the 
careful erudition of Willy Ley will at- 


tract the natural and the physical scien- 
tist, as well as the layman. 

The appendixes contain tables that 
aid in reading the book, namely, “Se- 
quence and duration of geological 
periods,” and “Animals and climate in 
northern Europe during the Pleistocene 
period.” Olga Ley’s well-done and wisely 
chosen illustrations add a great deal to 
the pleasure of reading this book. If you 
are interested in the world about you, 
you will like Willy Ley’s Exotic Zoology. 

THOMAS S. GARDNER 
Hoffmann-La Roche, Inc., 
Nutley, New Jersey 


Navaho Art and Culture. George Mills. 
Taylor Museum, Colorado Springs 
Fine Arts Center, Colorado Springs, 
Colo., 1959. 221 pp. Illus. + plates. 


To what extent does the art of a peo- 
ple reflect the values and the character 
of the society that produces it? George 
Mills, dissatisfied with the intuitive na- 
ture of previous studies of this prob- 
lem, has sought a more objective meth- 
od of attacking it. Choosing as his peo- 
ple for study the Navaho Indians 
of the American Southwest, he first 
seeks to analyze each of four of their 
artistic media—the traditional arts of 
weaving, silverwork, ceremonial dry- 
painting (commonly referred to as sand- 
painting), and a series of freehand, 
crayon drawings made for him in 1951-— 
52 under conditions he imposed. He 
finds some 20 artistic traits which are 
common to all four media and desig- 
nates them significant from the view- 
point of cultural values. 

Mills then summarizes the major 
premises of the Navaho way of life as 
he has determined them from analysis 
of the literature on the tribe, written by 
cultural anthropologists. He then seeks 
to find psychological interpretations 
for the 20 Navaho artistic traits in the 
literature on the psychology of art in 
which the meanings of similar traits in 
the art of non-Navaho peoples are con- 
sidered. And finally, he compares these 
interpretations with the major premises 
of Navaho life as revealed in the writ- 
ings of students of the whole culture. 

These correlations, for the most part, 
are very striking. They suggest that 
Navaho art is, indeed, an integral part 
of Navaho culture, which reflects the 
psychological characteristics and cul- 
tural values of these people. Further- 
more, Mills finds that interpretations 
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of their art indicate that the Navahos 
are both more emotional and more in- 
clined to look upon aliens as sources of 
good, as well as evil, then students of 
their culture had recognized. 

To most readers this book will be of 
greatest interest as a pioneer effort to 
introduce rigorous method and objec- 
tivity into the study of the relationship 
between art and total culture. In his 
concluding chapter Mills shows his 
awareness of two weaknesses in his 
methodology. His knowledge of Navaho 
culture inevitably influenced his selec- 
tion and definition of typical traits in 
Navaho art. Faced with conflicting in- 
terpretations of artistic traits by dif- 
ferent psychologists, he chose the ones 
which seemed to fit the Navaho cul- 
tural situation best. One must admire 
him for the ingenuity and earnestness 
of his efforts and for his frank recog- 
nition of their shortcomings. 

JOHN C. EWERS 
U.S. National Museum 


Comparative Endocrinology. Proceed- 
ings of a symposium. Aubrey Grob- 
man, Ed. Wiley, New York; Chap- 
man and Hall, London, 1959. xx + 
746 pp. Illus. $15. 


This volume is a collection of 43 
papers presented at the Columbia Uni- 
versity symposium on comparative 
endocrinology which was held 25-29 
May 1958. The volume also includes 
brief reports of the discussion that 
followed many of the papers (in most 
cases the discussion is of modest in- 
terest), an index of animal names, 
and a subject index. The editorial work 
is excellent. The appearance of these 
papers within a year of the symposium 
represents an achievement for which 
both the editorial staff and the con- 
tributors should be congratulated. 

The papers range from rather broad 
reviews to quite precise presentations of 
research. Almost without exception, 
they are well-written and informative. 
The general areas covered in these 
contributions are: (i) endocrine factors 
in behavior and ecological adaptation, 
(ii) neurosecretory systems, (iii) com- 
parative morphology and physiology of 
the thyroid, hypophysis, adrenal, and 
pancreas, (iv) and comparative en- 
docrinology of reproduction. 

None of the papers are clinical in 
orientation, and many are comparative 
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in the strict sense of the word, for they 
make significant use of species as an 
experimental variable. However, very 
little attention is devoted to invertebrate 
endocrine systems, and those contribu- 
tions which present recent information 
in this area are addressed to general 
physiological aspects of endocrinology 
rather than to the comparative aspects. 
Exceptions to this are the brief reviews 
by Berta Scharrer and Ernst Scharrer 
of neurosecretory systems, and a paper 
by E. J. W. Barrington on the endo- 
crinology of the protochordates. Hence, 
“Comparative Vertebrate Endocrinol- 
ogy” would be a more appropriate title 
for the book. 

This volume clearly deserves a place 
on the bookshelves of workers con- 
cerned with comparative endocrinology. 
It also deserves a broad distribution on 
the shelves of biologists not directly 
concerned with this area, but it is, 
unfortunately, not likely to achieve this 
broader distribution. This is due partly 
to the necessarily ephemeral interest of 
summaries in such a rapidly developing 
field, but primarily to the high price 
necessary to defray publication costs of 
the volume. The paper and binding are 
good, and the illustrations are numer- 
ous and well reproduced. Thus, there is 
no doubt of value received, but the cost 
of $15 will discourage casual interest. 
This is a pity. 

G. C. STEPHENS 
Department of Zoology, 
University of Minnesota 


New Books 


Adolescent Aggression. A study of the 
influence of child-training practices and 
family interrelationships. Albert Bandura 
and Richard H. Walters. Ronald, New 
York, 1959. 487 pp. $7.50. 

Advances in Catalysis and Related Sub- 
jects vol. 11. D. D. Eley, P. W. Selwood, 
Paul B. Weisz. Academic Press, New 
York, 1959. 394 pp. $12.50. Contents: 
“The kinetics of the stereospecific poly- 
merization of a-olefins,” G. Natta and I. 
Pasquon; “Surface potentials and adsorp- 
tion process on metals,” R. V. Culver and 
F. C. Tompkins; “Gas reactions of car- 
bon,” P. L. Walker, Jr., F. Rusinko, Jr., 
L. G. Austin; “The catalytic exchange of 
hydrocarbons with deuterium,” C. Kem- 
ball; “Immersional heats and the nature 
of solid surfaces,” J. J. Chessick and A. 
C. Zettlemoyer; “The catalytic activation 
of hydrogen in homogeneous, heterogene- 
ous, and biological systems,” J. Halpern. 

Africa. Its peoples and their culture 
history. George Peter Murdock. McGraw- 
Hill, New York, 1959. 469 pp. $11.75. 

America in the Antarctic to 1840. Philip 





J. Mitterling. Univ. of Illinois Press, Ur- 
bana, 1959. 211 pp. $5. 

Analytical Chemistry of Titanium Metals 
and Compounds. Maurice Codell. Inter- 
science, New York, 1959. 391 pp. $12. 

Analytical Cytology. Methods for study- 
ing cellular form and function. Robert C. 
Mellors, Ed. McGraw-Hill, New York, 
ed. 2, 1959. 544 pp. $17.50. 

Applied Solar Energy Research. A di- 
rectory of world activities and _ bibilog. 
raphy of significant literature. Jean Smith 
Jensen, Ed. Assoc. for Applied Solar Ener- 
gy, Phoenix, Arizona, 1959. 296 pp. 

Biophysical Science—A Study Program. 
J. L. Oncley, Ed. Wiley, New York, 1959, 
648 pp. $6.50. 

The Conceptual Foundations of the 
Statistical Approach in Mechanics. Paul 
and Tatiana Ehrenfest. Translated by 
Michael J. Moravesik. Cornell Univ. Press, 
Ithaca, N.Y.. 1959. 130 pp. $3. 

The Death of Adam. Evolution and its 
impact on Western thought. John C. 
Greene. Iowa State Univ. Press, Ames, 
1959. 400 pp. $4.95. This book was the 
winner of the 1959 Iowa State Centennial 
award for “the most outstanding manv- 
script written by an Iowa State faculty 
member.” 

Engineering Thermodynamics. An intro- 
ductory text. D. B. Spalding and E. H. 
Cole. Arnold. London; McGraw-Hill, New 
York, 1959. 383 pp. $8.50. 

Exploding Wires. Based on conference 
on exploding wire phenomenon, April 
1959. William G. Chace and Howard K. 
Moore, Eds. Plenum Press, New York; 
Chapman and Hall, London, 1959. 373 
pp. $9.50. 

Explorations—East of the High Andes 
(from Patagonia to the Amazon). Victor 
Oppenheim. Pagent Press, New York, 
1958. 267 pp. $5. 

Ferrites. Physical properties of ferti- 
magnetic oxides in relation to their tech- 
nical applications. J. Smit and H. P. J. 
Wijn. Wiley, New York: Philips’ Techni- 
cal Library, Eindhoven, Netherlands, 1959. 
383 pp. $10. 

General Biology. William C. Beaver. 
Mosby, St. Louis, Mo., ed. 5, 1959. 775 
pp. $6.75. 

A Guide-Book to Biochemistry. Kenneth 
Harrison. Cambridge Univ. Press, New 
York, 1959. 158 pp. $3.50. 

Human Heredity. Ashley Montagu. 
World Publishing, Cleveland, Ohio, 1959. 
397 pp. $5. 

Introduction to Theoretical Meteorology. 
Seymour L. Hess. Holt, New York, 1959. 
376 pp. 

John Dewey: Dictionary of Education. 
Ralph B. Winn, Ed. Philosophical Library, 
New York, 1959. 160 pp. $3.75. A com: 
pilation of Dewey’s theories and state 
ments. ; 

Lehrbuch der Theoretischen Physik. 
Georg Joos. Akademische Verlagsgesell- 
schaft, Frankfurt am Main, Germany, 
1959. 835 pp. 

Medizinische Grundlagenforschung. vol. 
2. K. Fr. Bauer, Ed. Thieme, Stuttgart, 
Germany, 1959, 835 pp. DM. 168. 

Modern Electronic Components. G. W. 
A. Dummer. Philosophical Library, New 
York, 1959. 480 pp. $15. 
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Eastern Equine Encephalitis Virus 
Isolated from Culex nigripalpus 
in Trinidad 


Abstract. The isolation of the first strain 
of eastern equine encephalitis virus in 
Trinidad, West Indies, is described. The 
virus came from a pool of Culex nigripal- 
pus mosquitoes collected from chicken- 
baited traps in May 1959. 


Previous evidence for the presence 
of eastern equine encephalitis virus in 
Trinidad was based on the finding of 
neutralizing antibody to this virus in 
two separate serum specimens collected 
in 1954 from the same native donkey 
(1). 

In May 1959, a pool of 512 Culex 
nigripalpus yielded eastern equine en- 
cephalitis virus. The mosquitoes, of 
which 498 were gravid and many were 
engorged, were collected between 2 and 
9 May from two chicken-baited traps 
located on La Fortune and Esperanza 
cocoa estates, Vega de Oropouche, 
about 4 miles northeast of Sangre 
Grande. 

The mosquitoes were ground in 3 ml 
of bovalbumin diluent, subsequently 
diluted 1:3 after centrifugation, and 
inoculated intracerebrally into a group 
of seven 2-day-old white mice. On the 
Sth postinoculation day one mouse died 
and the brain of a second moribund 
mouse was passaged intracerebrally and 
intraperitoneally to two further groups 
of suckling mice and intracerebrally to 
a group of adult mice. The former all 
sickened or died by the 2nd day, but 
some of the adult deaths did not occur 
until the 3rd day. The agent responsible 
for these deaths passed readily through 
a bacteria-tight Seitz-EK pad. On fur- 
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Reports 


ther passage the virus killed suckling 
and adult mice regularly within 2 days 
of inoculation. 

The virus was reisolated from the 
original mosquito suspension, which 
was inoculated undiluted into suckling 
mice by the intraperitoneal route. An 
attempt to reisolate the virus in chick 
embryo tissue cultures was unsuccessful. 

An _ acetone-ether-extracted hemag- 
glutinin was prepared from the brains 
of infected suckling mice. The virus was 
shown by hemagglutination-inhibition 
tests to be a member of group A (2). 
Complement-fixation tests were per- 
formed with crude saline and acetone- 
ether-extracted antigens prepared from 
the brains of infected suckling mice. 
Various group A antisera were used in 
these tests, including eastern equine 
encephalitis and western equine en- 
cephalitis hyperimmune mouse sera pre- 
pared in the New York laboratories of 
the Rockefeller Foundation from North 
American strains of these viruses. With 
the crude saline antigen, positive reac- 
tions were obtained with eastern and 
western equine encephalitis antisera, 
and negative reactions with Semliki 
Forest, Sindbis, Mayaro, and Vene- 
zuelan equine encephalitis antisera. The 
acetone-ether-extracted antigen gave a 
positive reaction with the eastern equine 
encephalitis antiserum and a negative 
reaction with the western equine en- 
cephalitis antiserum. 

In neutralization tests in mice the 
virus was neutralized by immune and 
hyperimmune mouse sera prepared 
from a North American strain of east- 
ern equine encephalitis virus but not by 
immune mouse serum prepared from 
western equine encephalitis virus. It 
was also neutralized by serum obtained 
from the native donkey referred to 
above. No strains of eastern equine 
encephalitis virus were kept at this labo- 
ratory prior to this isolation. 

One of the five chickens used as bait 
in the mosquito traps developed neutral- 
izing and hemagglutination-inhibiting 
antibodies to the virus between 2 and 
16 May (3). 

Addendum. Since submitting this 
paper for publication, we have made 
two more isolations of eastern equine 
encephalitis virus, both from pools of 


Culex (Melanoconion) taeniopus col- 
lected in the traps mentioned above. 
Strain 1 (TRVL 25780) came from a 
pool of 249 mosquitoes collected be- 
tween 5 and 22 Aug. 1959 and sus- 
pended in 2 ml of diluent. Strain 2 
(TRVL 26263) came from a pool of 
142 mosquitoes collected between 1 and 
11 Sept. 1959 and suspended in 3 ml 
of diluent. Both strains were success- 
fully reisolated from the original sus- 
pensions. It is noteworthy that the origi- 
nal nigripalpus strain was isolated in 
May, when bird migration was north- 
ward. The two taeniopus isolations oc- 
curred at a time when bird migrations 
had reversed and were headed south- 
ward. Mosquito collections from the 
same two traps have been made con- 
tinuously since September 1958. We 
have no evidence of eastern equine 
encephalitis activity in Trinidad other 
than the information provided above. 
W. G. Downs 
T. H. G. AITKEN 
L. SPENCE 

Trinidad Regional Virus Laboratory, 

Port-of-Spain, Trinidad, West Indies 
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The Clock Paradox 


Abstract. In Minkowski space, a co- 
ordinate system can always be chosen so 
that the straight line (geodesic) joining 
two events (not on a null line) is either 
parallel to the time axis or parallel to the 
space axis. In either case the geodesic has 
maximum length (time dilatation and 
Lorentz contraction). 


In a recent report [Science 129, 1359 
(1959)] C. C. MacDuffee shows that, in 
special relativity, the equation of motion 
of a one-dimensional unaccelerated par- 
ticle (that is, the equation of a geodesic 
in Minkowski space) is a straight line 
x = at + b (where |a| < 1 in units 
such that the velocity of light is 1). He 
then proves that a geodesic joining two 
points P, and P., has maximum length 
(time dilatation or clock paradox). 

The latter proof is considerably sim- 
plified by noting that there is no loss 
of generality in choosing a = 0. Physi- 
cally this amounts to choosing an iner- 
tial system whose f-axis is parallel to 
the P,P. geodesic; this is always possible 
if, as assumed, |a| < 1. Mathematically, 
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it amounts to observing that x = at + 
b can always be reduced to x = con- 
stant by a linear transformation for 


which dt? — dx° is invariant. 
Then in the coordinate system for 
which the geodesic P:P: is x = con- 


stant, the space-time interval ds is a 
pure time interval dt (since dx = 0). 
The elapsed proper time is 


hy 
[ dt=-t—t 
Jh 


The concept of the same place at two 
different times is meaningful in this 
reference frame; P, and P, are the 
same place at two different times. Now 
for any other arc joining P, and P,, 
say x = x(t), with 


les 
a |< 





(the latter condition makes the arc a 
possible path of a particle), the proper 
time is given by 





ds = dt? — dx? = 1 — (dx/dt)? dt < dt 


P: te 
Ss — S: ={ ds < | dt 
th 


—that is, the proper time is largest for 
a geodesic. 

Exactly the same proof, for the case 
slope of P,P. < 1, gives t = ax + b, 
la| < 1 (or t = constant in an inertial 
system whose x-axis is parallel to 
P,P.), and shows that the distance be- 
tween two points is longest along a 
geodesic. This is the Lorentz contrac- 
tion: an object measures longest in its 
rest system. 

Mary L. Boas 
Department of Physics, DePaul 
University, Chicago, Illinois 
29 June 1959 


Serological Procedure for the 
Detection of Antibodies 
to Penicillin 


Abstract. A hemagglutination technique 
for demonstrating antibodies to penicillin 
in sera from penicillin-allergic subjects is 
described. Erythrocytes coupled to penicil- 
lin T by means of bis-diazotized-benzidine 
constitute the “antigen” used to measure 
the antipenicillin antibody. The hemagglu- 
tination reaction is highly specific, as in- 
dicated by hemagglutination-inhibition 
studies. The clinical significance of these 
antibodies remains to be elucidated. 


The antigenic property of penicillin 
is recognized by such in vivo methods 
as the skin scratch and intradermal 
tests and the conjunctival test. How- 
ever, little is known of the nature of 


1472 





Table 1. Hemagglutination* titers of sera from penicillin-sensitive subjects. 





Serum dilutions (in NRS 1:100) 








Patient’s 
serum 1:4 1:8 1:16 1:32 1:64 1:128  1:256 
JH-2 * 4+ 4+ 4+ 4+ 3+ + 0 
DMP-2 4+ 3+ 2+ + 0 0 0 
BV-1 2+ 2+ 2+ 0 0 0 0 
AV-2 0 0 0 0 0 0 0 





* Erythrocytes sensitized with penicillin T by means of BDB. 


the antibody to penicillin. It has been 
demonstrated by passive transfer tech- 
niques (J), and recently an in vitro 
demonstration of circulating antibody 
has been reported by Ley et al. (2). 
Watson and his colleagues (3) describe 
an attempt to characterize the penicillin 
antibody by electrophoretic studies in 
starch gels. 

This paper reports a new serological 
technique for detecting antibodies to 
penicillin. The principle of coupling the 
antibiotic to the erythrocyte by means 
of bis-diazotized-benzidine (BDB) is 
used to prepare the “antigen” (4). The 
bis-diazotized-benzidine provides a 
stable bond between the penicillin and 
the red cell. Hemagglutination occurs 
when cells sensitized in this fashion are 
mixed with the serum from certain in- 
dividuals who are hypersensitive to the 
drug. The pattern of agglutination ob- 
tained resembles that seen in the virus 
hemagglutination test (5). 

Successful coupling of penicillin to 
erythrocytes has been accomplished 
with penicillins T (p-aminobenzyl peni- 
cillin) and V (phenoxymethyl penicil- 
lin). Rabbit, sheep, or human group O, 
Rh-negative erythrocytes may be used. 
If erythrocytes of heterologous species 
are employed, absorption procedures 
are carried out to eliminate nonspecific 
agglutination. After preliminary experi- 
ments, the human red cell was selected 
as a matter of convenience. 

It is essential to determine the optimal 
ratio of BDB to penicillin for the sen- 
sitization of the erythrocytes. This is 
accomplished by a “checkerboard” titra- 
tion of a known positive antipenicillin 
serum and a negative serum with (i) 
erythrocytes exposed to a _ constant 
amount of penicillin and varying vol- 
umes of a 15-fold dilution of BDB and 
(ii) erythrocytes exposed to varying 
amounts of penicillin and a constant 
volume of the diluted BDB. That com- 
bination of the two reagents producing 
the highest titer with the positive serum 
and no reactions with the negative 
serum and in the controls is used for 
the performance of the test proper. 

The sensitized erythrocytes are 
washed once in |-percent normal rabbit 
serum in a phosphate buffer of pH 7.3 
(NRS_ 1:100). The same medium 
(NRS 1:100) has to be used to pre- 
pare the 2-percent erythrocyte suspen- 


sion, as the sensitized cells are un- 
stable in saline. For the same reason 
NRS 1:100 is also used to prepare the 
twofold dilutions of the test sera. 

The reaction between the serum and 
the sensitized erythrocytes is allowed to 
take place at room temperature. The re- 
sults of the hemagglutination may be 
read in 3 to 5 hours, and observation 
may be repeated after overnight incu- 
bation on the bench. 

Nine of 20 sera from persons with 
reported allergic manifestations to peni- 
cillin have produced positive hemag- 
glutination reactions with titers from 
1:4 to 1:64. Representative titrations 
are shown in Table 1. 

Hemagglutination-inhibition — experi- 
ments with decreasing concentrations 
of penicillin solutions and a constant di- 
lution of a serum known to produce a 
4+ reaction indicate that this technique 
is highly specific and sensitive. Eight 
units of penicillin V and four units of 
penicillins G and T completely pre- 
vented agglutination of erythrocytes 
linked to penicillin T. Moreover, the 
cross reactions exhibited by the hemag- 
glutination-inhibition test appear to lend 
support to the assumption that the peni- 
cillin molecule per se, rather than the 
side chain, is primarily concerned in 
eliciting antibody formation. 

The clinical significance of the anti- 
body to penicillin is being investigated 
(6). 

MARGUERITE Epp 
Department of Bacteriology, 
University of Saskatchewan, 
Saskatoon, Canada 
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Field of Doctorate Specialization 
as a Function of Size of 
High-School Graduating Class 


In the course of an intensive study 
of the science doctorates of 1957 and 
1958, an interesting relationship was 
observed between size of graduating 
class in high school and field of doc- 
torate specialization. The science doc- 
torates were grouped into three broad 
classifications: physical sciences (in- 
cluding mathematics, physics, chem- 
istry, geology, and engineering); bio- 
logical sciences (including, along with 
other biology fields, agriculture, bio- 
chemistry, biophysics, and research de- 
grees in the medical sciences); and 
behavioral sciences (all fields of psy- 
chology and anthropology). Those sci- 
entists who had graduated from public 
high schools in the United States were 
then classified by size of high-school 
graduating class. The numbers of indi- 
viduals by class size in public high 
schools, and by major field, are shown 
in Table 1. 

It is clear that the percentage of 
physical-science ‘specialists goes up with 
class size, that the percentage for the 
biological sciences drops precipitously, 
and that the percentage for the behav- 
ioral sciences climbs slowly but rather 
consistently. The numbers are large 
enough to insure that these trends are 
reliable. 

The reasons for this differential in 
field of doctorate specialization are un- 


Table 1. 
three major fields. 





Major field 20-39 


No. of individuals in high-school graduating class 


doubtedly complex and only partially 
understood at this time. There is an 
obvious relationship between size of 
high school and urban concentration; 
small public high schools are most char- 
acteristic of agricultural regions. For 
this reason, the regional variations in 
public-high-school origins were exam- 
ined. It was found that the biologists 
tend to come with disproportionate 
frequency from the agricultural regions, 
and the behavioral scientists, from areas 
of greatest urban concentration. (These 
two regional characterizations are nega- 
tively but imperfectly correlated.) The 
physical scientists, on the other hand, 
show far less regional variation in high- 
school origins. Table 2 shows the re- 
gional distributions of the public-high- 
school origins of scientists in these 
three major fields. (In numbers of indi- 
viduals Tables 1 and 2 do not agree 
because of missing data in some cases.) 

One may hypothesize that greater 
contact with life forms in the more 
rural schools leads to greater interest 
in the biological sciences (including 
agriculture) among the graduates of 
smaller high schools. Greater urban 
concentrations, on the other hand, ex- 
pose people to more social problems, 
conflicts in cultures, and so on, and one 
may hypothesize that these contacts are 
a partially determining factor in the 
higher concentration of people from 
these areas in the behavioral sciences. 
The availability of science and mathe- 
matics courses prerequisite to careers 


Size of public-high-school graduating class for individuals who received doctorates in 


1-19 40-59 60—99 100-199 200+ 
No. &% No. % No. %&% No. % No. &% No. &% 

Physical sciences 170 42 355 48 269 50 376 = ss 51 646s 51 in? 6S 
Biological 

sciences 196 48 316 3643 209 «39 266 36 <r. 3a 817 26 
Behavioral 

sciences 41 10 68 9 62 11 97 13 196 16 599 19 
Total 407 100 739 100 540 100 739 100 1264 100 100 
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Table 2. Regional distribution of public-high-school origins for individuals who received doctorates 


in science in 1957 and 1958. 











Physical 

Geographic region sania 
No. W/ 
New England 220 48 
Middle Atlantic 931 54 
East North Central 662 54 
West North Central 292 47 
South Atlantic 248 47 
East South Central 95 49 
West South Central 210 55 
Mountain 130 50 
Pacific 281 52 
Foreign 666 54 
Total 3735 52 


Behavioral 





Biological 
sciences sciences Total 
= No. 
No. / No. % 
149 33 89 19 458 
421 25 359 21 1711 
387 32 176 14 1225 
218 35 114 18 624 
210 40 72 13 530 
71 37 27 14 193 
127 33 47 12 384 
102 40 26 10 258 
185 35 72 13 538 
474 38 97 8 1237 
2344 33 1079 15 7158 
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in the physical sciences may be another 
powerful influence, Research now under 
way on the high-school backgrounds of 
these people may throw considerable 
light on this third factor. Meanwhile, 
class size and regional variations for 
those who received doctorates in 1959 
are being checked. 

L. R. HARMON 
National Academy of Sciences—National 
Research Council, Washington, D.C. 
27 July 1959 


Enzymatic Factors in 
Experimental Galactose Cataract 


Abstract. In the rat lens, glucose-6-phos- 
phate dehydrogenase activity is specifically 
inhibited by galactose-1-phosphate, both 
in vitro and in vivo. In galactose-fed ani- 
mals this inhibition occurs prior to the ap- 
parent inhibition of soluble protein syn- 
thesis in the ocular lens. 


Kalckar et al. (1) have recently 
demonstrated a relative or absolute 
lack of the enzyme galactose-1-phos- 
phate (gal-1-P) uridyl transferase in 
the red blood cell and liver of indi- 
viduals suffering from congenital gal- 
actosemia. Similar findings were ob- 
served in the cataractous lenses removed 
from a_ galactosemic infant (2). 
Schwarz and Golberg (3) found that 
this ester accumulates in the lens cap- 
sule and epithelium of rats maintained 
on a 30-percent galactose diet. They 
noted that the concentration of gal-1-P 
in these lenses was approximately 10 
times the amount present in the normal 
lenses, and that the amount of ester 
present in these cataractous lenses was 
of the same order as that found in gal- 
actosemic red cells. Since the lens is 
dependent on glucose as its main source 
of energy, an accumulation of gal-1-P 
in the lens may be a precipitating factor 
in the development of human and ex- 
perimental galactose cataract. 

Kinoshita (4) has shown that the 
hexose monophosphate shunt is of con- 
siderable importance in lens metabolism. 
In order to investigate the possibility 
that galactose phosphate might directly 
inhibit this pathway of glucose metabo- 
lism, the enzymes glucose-6-phosphate 
(G-6-P) and 6-phosphogluconate (6- 
PG) dehydrogenase were assayed in 
the lenses of normal and galactosemic 
rats. 

Twelve Rochester colony white male 
rats, 26 days of age and weighing ap- 
proximately 60 gm each, were em- 
ployed. Six animals were put on a 
cataractogenic galactose diet (5), while 
six others were fed a control dextrose 
diet (5). As soon as the rats on the 
galactose diet began to show. the first 
ophthalmoscopic evidence of cataract 
formation (peripheral subcapsular vac- 
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VACUOLES CATARACT 


APPEARED 

DAYS ON DIET 
Fig. 1. Percentage of G-6-P dehydrogenase 
activity per lens (ordinate) as a function 
of days on diet (abscissa). The enzyme 
activity (assayed at pH 7.4) is expressed 
as wgr of TPN* reduced per hour per 
milligram of soluble lens protein (100 per- 
cent G-6-P dehydrogenase activity equals 
21.93 units). 


uolization), which occurred at the 12th 
to 14th day after the commencement of 
the galactose diet, both the control and 
experimental groups of animals were 
sacrificed. Their lenses were immedi- 
ately assayed for G-6-P dehydrogenase 
and 6-PG dehydrogenase activities ac- 
cording to the method of Glock and 
McLean (6). 

In the lenses derived from the ex- 
perimental (galactose) animals, there 
was a marked inhibition of G-6-P de- 
hydrogenase activity. The average level 
of activity in these animals was 13.8 
units (7) (range 7.9 to 18.8) which was 
approximately 45 percent lower than 
the value obtained for G-6-P dehydro- 
genase in the control group, 25.2 units 
(range 23.7 to 26.9). However, the 
6-PG dehydrogenase activity was es- 
sentially the same for both groups of 
animals. The average value in the ex- 
perimental (galactose) group was 6.25 
units (7) (range 4.71 to 9.15), while the 
control group showed an average of 
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Fig. 2. 6-Phosphogluconate dehydro- 
genase activity per lens (ordinate) as a 
function of days on diet (abscissa). The 
enzyme activity (assayed at pH 7.4) is 
expressed as ugr of TPN* reduced per 
hour per milligram of soluble lens protein 
(100 percent 6-P-G dehydrogenase activity 
equals 6.9 units). 
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6.16 units (range 5.10 to 7.41) of 6-PG 
dehydrogenase activity. 

This experiment was repeated with 
28 rats of the same strain and weight. 
Half of these animals were fed the 
galactose diet, while the remaining half 
were fed the dextrose diet. Two ani- 
mals in each group were sacrificed at 
the 4th, 6th, 7th, and 8th days, re- 
spectively, after commencing on their 
respective diets. The remaining animals 
were sacrificed at varying periods of 
time, as shown in Figs. 1 and 2. 

The activity of G-6-P dehydrogenase 
showed a significant decline at the 4th 
day of galactose feeding and continued 
to fall till the 14th day, where it lev- 
eled off at approximately 60 percent of 
normal, as shown in Fig. 1. 

The level of 6-PG dehydrogenase 
showed no change in the lenses of the 
galactose-fed rats as compared to those 
of the control animals (Fig. 2). 

The soluble protein fractions of all 
these lenses were measured by the 
micro-Kjeldahl method. The results are 
generally in agreement with Dische’s 
findings (8), although the apparent in- 
hibition of soluble protein synthesis did 
not occur until the 8th day of galac- 
tose feeding. 

In an effort to reproduce this en- 
zymatic inhibition in vitro, paired lenses 
from five normal rats were employed. 
Each pair of lenses was homogenized (in 
an ice-water bath) in 2 ml of distilled 
water, and the insoluble protein was 
removed by centrifugation. Haif of each 
soluble protein fraction was incubated 
with an excess of gal-1-P to G-6-P in 
the media (9), while the remaining half 
was incubated with G-6-P as the sole 
substrate. After 3 hours of incubation 
at 37°C, an aliquot (0.6 ml) was re- 
moved and assayed for combined G-6-P 
and 6-PG dehydrogenase activities. The 
results of this experiment showed an 
average inhibition of 21 percent (range 
16 to 35 percent). 

Since all the aliquots contained some 
G-6-P, it was not possible to derive 
the activity of each dehydrogenase sep- 
arately. This experiment was therefore 
repeated with four sets of paired normal 
lenses in which half of the incubates 
contained 15 ymole of gal-1-P while a 
similar amount of sucrose was added to 
the other incubates. 

The results of these in vitro experi- 
ments showed that an average of 20- 
percent inhibition (15.6 to 34 percent) 
of G-6-P dehydrogenase occurred, 
while the 6-PG dehydrogenase activity 
remained unimpaired. 

The foregoing experiments have 
demonstrated that gal-1-P is capable of 
specifically inhibiting G-6-P dehydro- 
genase in vitro and that it may act in 
a similar manner in vitro. This inhibi- 
tion apparently occurs prior to any 
observed inhibition of soluble protein 





synthesis. An inhibition of the hexose 
monophosphate shunt may therefore 
be implicated in the pathogenesis of 
experimental galactose cataract. (/0). 
SIDNEY LERMAN 
Division of Ophthalmology, University 
of Rochester School of Medicine and 
Dentistry, Rochester, New York 
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Requirement of Bound Calcium 
for the Action of 
Surface Chemoreceptors 


Abstract. The ability of Hydra to carry 
out the feeding reflex in response to re- 
duced glutathione was inhibited by either 
(i) standing in distilled water, (ii) the 
presence of ethylenediamine tetraacetic 
acid, or (iii) the presence of magnesium 
ions. These three types of inhibition were 
reversed instantaneously by the addition of 
calcium ions. 


Chemoreceptors are known to exist 
on the surface of some cnidarians, as 
shown by the effects of meat juice in 
the environment on eliciting a feeding 
reflex in Hydra (1) and in other species 
(2). It was not until the quantitative 
chemical studies of Loomis that the sub- 
stance which stimulated the Hydra 
chemoreceptor was positively identified 
as reduced glutathione (GSH). In 4 
lucid study Loomis demonstrated that 
this tripeptide is among the numerous 
compounds present in the fluids oozing 
from the wound of the prey punctured 
by the harpoon action of the Hydra’s 
deadly nematocysts, and that GSH in- 
duces the Hydra to open its mouth in 
an attempt to swallow that prey. Loomis 
colorfully describes GSH as an “en- 
vironmental hormone,” released from 
a specific source—the damaged prey; 
passing through a fluid environment— 
the water between the prey and the 
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Hydra; and after stimulating a chemo- 
receptor, eliciting a specific response— 
the feeding reflex (3). 

The existence of surface receptors 
which respond almost instantaneously 
to a specific molecule in a fluid en- 
vironment of known chemical composi- 
tion (4, 5) seemed to be ideally suited 
for studies of the mechanism of chemo- 
reception. In this report we demon- 
strate that GSH-receptors require the 
presence of calcium ions in order to 
function. 

The feeding reflex is expressed nu- 
merically by averaging the lengths of 
time (in minutes) during which the 
mouths of all the Hydra tested remained 
open in response to GSH. Asexual 
Hydra littoralis, grown in laboratory 
mass cultures (6), were used in all the 
experiments. The assay consisted of 
the following procedure: Five Hydra, 
which had been starved for 1 day, were 
rinsed in 15 ml of the solution to be 
tested (‘test solution’) for 5 seconds 
and placed in 30 ml of fresh test solu- 
tion for 1 minute. [In experiments 15 
and lc (Table 1) the Hydra were kept 
in the test solution—here, deionized 
water—for 35 minutes.] The Aydra 
were then placed in a spherical cavity 
(38 mm in diameter) of a 3- by 2-in. 
depression slide, and the test solution 
carried over with the Hydra was re- 
moved by means of a fine-tipped medi- 
cine dropper. To the Hydra were added 
2 ml of the test solution containing 
10°M GSH, freshly diluted from 10°M 
GSH. The Hydra were observed through 
a binocular dissecting microscope set 
at magnification 19.5. The lengths of 
time that the mouths of the Hydra re- 
mained open were recorded, and the 
average was taken. 

The data are presented in Table 1. As 
shown in experiment la, the Hydra 
placed in deionized water for 1 minute 
opened their mouths for periods lasting 
over 20 minutes in the presence of 
GSH. However, after being placed for 
35 minutes in deionized water prior to 
the addition of GSH, they lost some of 
their ability to respond (experiment 
1b); otherwise, the Hydra appeared to 
be normal. These experiments suggested 
that some compound, which was per- 
haps bound to the surface of the cells, 
slowly dissociated from the membrane 
when the animals were kept in deionized 
water. Since calcium is known to be re- 
quired in the Hydra’s fluid environ- 
ment for normal growth (4), and for 
many processes of excitable tissues (7, 
8), experiments were carried out in 
order to determine whether calcium is 
involved in the GSH-induced feeding 
reflex. Experiment 1c demonstrates that 
the addition of 10°M CaCl to the 
Hydra which had been standing in de- 
ionized water for 35 minutes restored 
their ability to respond to GSH. 
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Table 1. Requirement of calcium for the action of GSH-receptors of Hydra. In addition to the 
ions dissolved in the different test solutions, 10°M GSH was present in all solutions after 
the 1-minute (or 35-minute) incubation periods (see text). The Hydra usually opened their 
mouths within 30 seconds after the GSH was added; the only exception was in experiment 
1b, when the Hydra took about 5 minutes to open their mouths. The pH in experiments 1a, 
1b, and 1c was around 5.5, and in the other experiments, around 7.8. 








Expt. Test solution H s— -_ 
No. (time in water in parentheses) yon ae 
la Deionized water (1’) 23.6 

1b Deionized water (35’) 12.7 

Ic Deionized water (35’); 10-°M CaCl.(1’) 242 

id 10-*M NaHCO, 22.2 

2a 1.34 x 10°M EDTA + 10M NaHCO, 0.0 

2b 1.34 x 10°M EDTA + 10-°*M NaHCO, + 10-°M CaCl, 28.5 

3 1.34 x 10°M EDTA + 10-*M NaHCO, + 10-°M SrCl, 6.8 

4a 10°M CaCl, + 10-*M NaHCO, 21.2 

4b 10M CaCl, + 10-*M NaHCO, + 10M MgCl. 1.4 

4c 10-°°M CaCl, + 10-*M NaHCO, + 10M MgCl, 23.9 





More conclusive experiments demon- 
strating the involvement of calcium in 
eliciting the feeding reflex were car- 
ried out with disodium ethylenediamine 
tetraacetic acid (EDTA). This chelat- 
ing agent binds calcium as well as other 
metallic ions. As shown in experiment 
2a, after 1 minute of exposure to 
EDTA, the Hydra lost completely their 
ability to carry out the feeding reflex. 
This inhibition was reversed in a cor- 
respondingly instantaneous manner by 
the addition of 10°M CaCl: (experi- 
ment 2b), the Hydra responding max- 
imally (see experiment Ic). In all the 
experiments involving EDTA, 10°M 
NaHCO: was added to keep the solu- 
tions at a slightly alkaline pH. The addi- 
tion of NaHCO: alone to deionized 
water (experiment 1d) did not signifi- 
cantly affect the response of the Hydra, 
as compared to their response in the 
slightly acid deionized water (experi- 
ment la). In addition, experiment 2a 
also demonstrates that sodium ions, re- 
cently shown to be required in the 
Hydra’s fluid environment for normal 
growth (5), would not replace calcium. 
Similarly, sodium chloride also did not 
replace calcium chloride. 

Other metals were tested for their 
ability to reverse the EDTA inhibition 
of the feeding reflex. The chlorides of 
barium, magnesium, cadmium, potas- 
sium, lithium, rubidium, and cesium 
were without effect. Strontium, known 
to be chemically very similar to cal- 
cium, partially replaced calcium in ef- 
fecting the GSH-induced feeding reflex 
(experiment 3). 

Magnesium ions are well known for 
their anesthetic properties (7). The 
term anesthesia is used here to signify 
“a reversible loss of the power to re- 
spond to a stimulus,” according to a 
definition by Heilbrunn (7). Since cal- 
cium has been reported to reverse the 
effects of magnesium anesthesia (7, 8), 
it seemed of interest to carry out the 
opposite experiment—that is, the in- 
hibition of a response requiring calcium, 


the feeding reflex, by the addition of 
magnesium. As shown in experiment 
4b, the presence of 10°M MgCl: in the 
test solution containing 10°M CaCl: 
decreased the activity of the feeding re- 
sponse to about 1/15 of the activity 
shown in experiment 4a. This mag- 
nesium anesthesia was reversed by in- 
creasing the calcium concentration to 
10°M (experiment 4c). Thus, in these 
experiments, magnesium ions seem to 
produce their anesthetic effect by com- 
peting with calcium ions for some com- 
mon sites on the Hydra. 

Calcium is also required for the re- 
sponse of another receptor of the Hydra 
—the cnidoblast (9). This cell contains 
the explosive coiled nematocyst, which 
is discharged when the cnidoblast is 
stimulated by some tactile or tactile- 
chemical agent. We have found that 
these receptors respond to calcium, 
EDTA, and magnesium much as the 
GSH-receptors do. The ability of GSH 
to induce a feeding reflex has been 
demonstrated in the marine hydroids 
Physalia and Campanularia (10). Cal- 
cium is also known to be required for 
the action of another receptor—the 
stretch receptor of the crayfish (//), 
and for the action of another excitatory 
compound—adrenocorticotrophic _hor- 
mone (/2). 

Calcium is known to have many ef- 
fects on excitable tissue (7, 8). For 
example, calcium has been reported to 
be involved in cell irritability, cell 
permeability, nerve action, and muscle 
contraction. The role of calcium in 
bioelectric events in nerve and muscle 
has recently been reviewed by Shanes 
(13). The mechanism of action of cal- 
cium in the GSH-receptor of Hydra has 
not as yet been determined. 

The GSH-receptor of the Hydra is 
highly amenable to studies concerning 
the action of calcium ions on chemo- 
receptors. The response is to a specific 
molecule (GSH), it is nearly instan- 
taneous, and it can be accurately meas- 
ured by visual observation. In addition, 
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the fluid environment bathing the re- 
ceptor can be precisely controlled ex- 
perimentally and is not complicated by 
the presence of the many “antagonistic” 
cations found in Ringer’s solution, sea 
water, or extracellular body fluids. 
Furthermore, since this fluid environ- 
ment is of very low ionic strength, ca- 
tions in the concentrations present are 
without osmotic effect (4); therefore, 
the amount of calcium added to elicit 
the feeding response experimentally 
perhaps closely approximates the actual 
amount of calcium necessary for the 
natural functioning of GSH-receptors. 
Note added in proof: In addition to 
the specific cation requirement reported 
here, anions also were found to influ- 
ence the feeding reflex. The order of 
effectiveness of the anions in increas- 
ing the duration of the feeding reflex 
was: Cl>Br>I=NOs. This order 
seemed to be the reverse of the lyo- 
tropic series. 
Howarp M. LENHOFF 
JOHN BOVAIRD 
Howard Hughes Medical Institute, 
Miami, Florida 
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Molting of Preadult Nematodes 
of the Genus Paratylenchus 
Stimulated by Root Diffusates 


Abstract. The nonfeeding preadult larvae 
of the plant-parasitic nematodes, Paraty- 
lenchus projectus and P. dianthus, survive 
in moist soil during long periods in the 
absence of host plants. In water, only 
small percentages molt to the adult stage. 
In root diffusates from some but not all 
plants, nearly all of them molt. 


The last larval or preadult stage of 
certain species of the genus Paratylen- 
chus Micoletzky often constitutes a high 
percentage of the total population in 
Illinois field soils and in old pot cul- 
tures, even in the presence of suitable 


1476 


Table 1. Efficacy of carnation-root diffusate 
in inducing molting of P. projectus and P. 
dianthus preadults. 





No. of molts among 125 nematodes 











Treat- 
ment 3 6 9 12 15 
days days days days days 
P. dianthus 
Control’ 1 1 2 2 2 
Root 


diffusate 28 73 96 99 104 
P. projectus 
Control’ 0 1 8 16 20 


Root 
diffusate 0 87 123 124 125 





* Distilled water to which activated carbon 
(Darco G-60) was added and which was then 
decanted and filtered. Indistinguishable re- 
sults were obtained with nontreated distilled 
water. 


host plants. Results of recent studies 
(1) indicate that the preadults of P. 
projectus and P. dianthus do not feed 
and that they are capable of long sur- 
vival in moist soil without feeding; also, 
that those of P. projectus, at least, are 
more tolerant of desiccation and sud- 
den freezing than are younger stages or 
adults. The preadult stage of these two 
species and also of P. hamatus and two 
apparently undescribed species is readily 
distinguishable from other stages by 
the greatly reduced stylet and esopha- 
gus and by an accumulation of opaque 
granules in the region of the esophagus, 
yet this stage seems to have attracted 
little attention. Reuver (2) described it 
for P. amblycephalus after the study re- 
ported here was far advanced. Thorne 
and Allen (3) evidently recognized but 
did not describe it in P. hamatus, and 
Ferris and Bernard (4) commented on 
its abundance in Paratylenchus spp. in 
some samples from Illinois soybean and 
corn fields. 

In Petri-dish cultures of host plants in 
agar, preadults of P. projectus begin the 
final molt within 4 or 5 days after 
emerging from the preceding one and 
at no time constitute any large per- 
centage of the total population. In pot 
cultures of this same species with red 
clover, after 100 days the preadults 
constituted only 7.7 percent of the total 
population but increased progressively 
to 66 percent during the following 85 
days. In many older pot cultures and 
field samples, the proportion of pre- 
adults has exceeded 80 percent of the 
population of a species. The cause of 
this accumulation is not known, but 
evidently it operates either by prevent- 
ing the final molt or by failing to pro- 
vide the stimulus necessary to initiate it. 

Working with preadults of P. pro- 
jectus from field collections and old pot 
cultures and of P. dianthus chiefly from 
a jar of soil that had been stored moist 
for over 2 years until all other nema- 
todes were dead, we found that pre- 
adults do not molt readily in water 





but that they are stimulated to molt 
by some substance or substances that 
diffuse from roots immersed in water. 
Leachate from actively growing pot 
cultures frequently, but not consistently, 
induces molting. 

Consistently effective root diffusate 
was obtained by immersing the roots 
of heavily rooted White Sims carnation 
cuttings in 50 ml of distilled water for 
72 hours, with 12 hours of artificial jl- 
lumination each day. Table 1 presents 
results of a representative experiment 
in which preadults, in five lots of 25 
each, were placed into small Syracuse 
dishes containing about 1 ml of carna- 
tion-root diffusate, or of water for the 
controls, and were held at 23° to 26°C 
in the dark. Fluids were changed at 3- 
day intervals, diffusate that had been 
stored at about 7°C being used. Nema- 
todes in which the adult form and size 
of stylet had developed were counted 
as having molted. 

In a temperature experiment with P. 
projectus no molting occurred at 5°, 
10°, or 35°C in carnation-root diffusate 
or in water during 16 days. The num- 
bers of those that molted among 125 
nematodes in diffusate and 125 in water, 
respectively, were as follows, at four 
intermediate temperatures: at 15°C, 43 
and 0; at 19°C, 124 and 9; at 26°C, 124 
and 23; and at 30°C, 125 and 8. Molt- 
ing occurred at a much more rapid 
rate at 26° and 30°C than at 15° and 
19°C, and more rapidly in diffusate 
than in water at the two higher tempera- 
tures. 

Seedlings of nine species of dicoty- 
ledonous plants, representing seven fam- 
ilies, grown in sand and fertilized with 
an N-P-K fertilizer (Hyponex), pro- 
duced root diffusates that markedly in- 
creased molting of one or both nema- 
tode species. Nine other plant species, 
six of them monocots, produced diffu- 
sates that were without effect on either 
nematode in a single test, and six ad- 
ditional plant species produced diffu- 
sates that were no more than slightly 
active. There was an imperfect agree- 
ment between suitability of plants as 
hosts and their production of active 
root diffusate. For example, Trifolium 
pratense L. (Kenland red clover) is a 
suitable host for both nematodes, yet 
in repeated tests it has yielded root dif- 
fusates that induce molting in P. pro- 
jectus but not in P. dianthus. 

The activity of certain root diffusates 
in stimulating hatching or emergence of 
larvae from cysts of Heterodera spp. is 
a well-known phenomenon, but we are 
not aware of any prior demonstration 
that root diffusates may stimulate the 
molting of plant-parasitic nematodes. 

H. L. Ruoaves* 
M. B. LINFORD 
Department of Plant Pathology, 
University of Illinois, Urbana 
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Growth of Tobacco Mosaic 
Virus Particles 


Abstract. Past studies have character- 
ized the structure of tobacco mosaic virus 
particles by a variety of methods. In the 
present report the screw dislocation theory 
of crystal growth is applied to the forma- 
tion of tobacco mosaic virus particles. The 
growth mechanism is shown to account 
for the rodlike morphology. It is also 
deduced that the biosynth..’ process oc- 
curs at the growth step at the end of a 
particle. 


The screw dislocation mechanism of 
crystal growth (/) has been proposed 
to account for gross discrepancies be- 
tween observed and theoretically esti- 
mated growth rates. Since the inception 
of the dislocation theory of crystal 
growth, much activity has been stimu- 
lated in studies of growth phenomena, 
and understanding of these phenomena 
has been advanced markedly. 

It is of interest to indicate the main 
features of the dislocation growth 
mechanism and to relate these to an 
important problem, the growth of tobac- 
co mosaic virus particles. A crystal 
which is bounded by close-packed 
crystallographic planes can only grow 
by the addition of new atoms or mole- 
cules to steps at the edge of crystal 
layers partially covering the face. When 
a particle layer totally covers the sur- 
face, the bounding step grows out of 
existence and growth ceases. Growth 
can only continue through nucleation 
of a new patch of crystal plane. Nuclea- 
tion will occur at an appreciable rate 
When the supersaturation exceeds a 
critical value. Thus, a close-packed face 
will not advance in slightly supersatu- 
tated solutions but will only grow above 
a critical supersaturation. 

It has been pointed out that a per- 
Manent step exists (J) on a close- 
packed surface at which a screw dis- 
location terminates. The step extends 
from the dislocation to an edge or to a 
dislocation of opposite hand intersecting 
the same surface and may advance at 
low supersaturations. Unlike the edge 
of a partial layer, the step associated 
with a screw. dislocation never grows 
out of existence, and the dislocated sur- 
face will grow at very low supersatura- 
tions, 

If a crystal is formed which bears a 
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screw dislocation or dislocations in a 
single direction, growth at low super- 
saturations (2) can only proceed in 
the direction of the screw axis. Such 
crystals have been grown of a variety 
of materials. They are thin rods of con- 
stant cross section and are called crys- 
talline whiskers. The relevance of the 
preceding discussion to the growth of 
tobacco mosaic virus is immediate, be- 
cause tobacco mosaic virus particles 
grow as crystalline whiskers. 

Tobacco mosaic virus particles have 
a rodlike structure consisting of a thick- 
walled tube of protein surrounding a 
core of nucleic acid. The present dis- 
cussion is concerned with the growth 
mechanism of the outer protein tube. 
Experiments on solution and reprecipi- 
tation of tobacco mosaic virus protein 
(3) demonstrate that the tubular habit 
is independent of the presence or 
absence of the nucleic acid core. X-ray 
diffraction (4) studies reveal that the 
tube walls are made up of structurally 
equivalent elements arranged on a helix 
having a pitch of 23 A. It has been 
estimated that there are 3n + 1 ele- 
ments in three helical turns where 
n ~ 12. The outer cylinder diameter is 
150 A, and the inner diameter is 51 A. 

The protein cylinder can be dissolved 
in water in the sense that native tobac- 
co mosaic virus protein or elementary 
structural units are the solute molecules. 
The protein may be recrystallized at a 
PH of about 5 to form hollow cylinders, 
of varying length but arranged in a 
helical structure. At a pH of 6, cylin- 
ders do not form, but tiny washers do. 

In the tubular form, 12% structural 
elements are arranged on each turn of 
a spiral. Twelve elements enclose 350° 
of a circle, as shown in Fig. 1 (top). 
Either of two configurations might oc- 
cur: The ring might deform in its own 
plane and form a bond (Fig. 1, mid- 
dle) between elements A and B, or the 
ring might be elastically deformed into 
a lock washer (Fig. 1, bottom) so that 
addition of new structural elements 
could occur at either end of the lock 
washer, as shown in Fig. 2. As each 
element was added, its edge could serve 
as a further add-on site. The configura- 
tion of Fig. 2 corresponds to a crystal 
with a screw dislocation in which the 
unit cells are the structural elements. 
This growth behavior corresponds to 
that of a crystalline whisker. 

A necessary condition for the opera- 
tion of the growth mechanism is that 
the screw-dislocated configuration must 
be accessible to thermal fluctuations. 
The preceding condition may be writ- 
ten 


E, S20 kT (1) 
The strain energy Es of an elastically 


deformed lock washer displaced by a 
distance 7 is given (5) by 





E,= ar [ a | (2) 


where » is the elastic modulus, b is the 
thickness of the washer, and nm and ro 
are the inner and outer radii, respective- 
ly. Substituting the numerical values 
b=23 X 10 an r = 23 xX 16" 
nm 7S xX 10", ene es = 2S ee 
10-7 cm, the pertinent elastic modulus 








Fig. 1. (Top) Unstrained washer. (Middle) 
Ring with edge dislocation. (Bottom) Ring 
with screw dislocation. 
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» can be estimated from Eq. 1 and 2. 
It is found that » = 10° dyne/cm’, 
which is a reasonable limit for a protein 
crystal. 

When a structural element adds to 
the lock washer, as in Fig. 2, the con- 
figuration is stabilized by the amount 
of the binding energy. The stability 
continues to increase significantly until 
the length of the rod approximates the 
rod diameter. In the presence of the 
nucleic acid core, the stability would 
be further increased. 

Qualitatively, the binding energy at 
the edges must be sufficient to give the 
screw-dislocated configuration a_suffi- 
cient life-time to stabilize itself by 
further growth. Since the crystal ring 
with an edge dislocation offers no easy 
growth mechanism, it is only tempo- 
rarily stable at a pH of 5, where tobacco 
mosaic virus rods grow. 

If it is postulated that the dimensions 
of the structural elements are a func- 
tion of pH, the formation of closed 
disks at a pH of 6 becomes understand- 
able. If the closure gap in a single ring 
(Fig. 1, top) decreased, the elastic 
energy of forming an edge-dislocated 
structure would decrease as the square 
of the closure distance. As the gap 
decreased in width, or the circumfer- 
ential dimension of the structural ele- 
ment increased, the strain energy would 
become unimportant with respect to 
bonding energy at the edges. The life- 
time of the edge-dislocated structure 
would become very long, and almost all 
crystals should form as disks. 

The characteristic rodlike morphol- 
ogy becomes a necessary consequence 
of the physical laws governing the 
growth behavior. It is of interest to 
proceed one step further—that is, to 
obtain a reasonable model by which 
the reproduction of tobacco mosaic 
virus rods in living plant cells can be 
accounted for by purely physical laws. 





Fig. 2. Temporarily stabilized screw dis- 
location. 
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It is emphasized that this model is 
based on a simple and _ reasonable 
hypothesis, but that direct evidence as 
to its validity is unavailable. 

It is well known that chemical re- 
actions may either proceed heterogene- 
ously or homogeneously. Recent studies 
of whisker growth (6, 7) have further 
clarified the role of surface structures 
in chemical reactions. It has been shown 
that aluminum oxide (7) can form 
from the reaction of water and a sub- 
oxide on a perfect surface of an alu- 
mina crystal but not in the vapor phase. 
On the other hand, copper (6) can 
form from the hydrogen reduction of 
cuprous iodide only at growth steps on 
a copper surface. It seems a fair extrap- 
olation to suggest that in many organic 
reactions a preferential yield of a de- 
sired product may be obtained only in 
the presence of the crystalline product 
phase. 

To account for the synthesis of 
tobacco mosaic virus in plant tissue, 
it is postulated that native tobacco 
mosaic virus elements are synthesized 
from simpler molecules only at the 
growth steps of the original rods. If 
the new structural units are synthesized 
faster than the core is built in, the 
solution becomes saturated with respect 
to the unstabilized tobacco mosaic 
virus rod phase. Since this solution 
would be supersaturated with respect to 
nucleic acid-stabilized rods, it is pro- 
posed that nucleation of new stabilized 
rods could occur at the available super- 
saturation. 

Since tobacco mosaic virus particles 
are only synthesized in plant cells in 
the presence of infecting particles, it 
must be concluded that the structural 
elements are not synthesized homo- 
geneously in the cell solution. The 
reproduction process must involve nu- 
cleation. Nucleation requires a finite 
critical supersaturation of the cell solu- 
tion with respect to nucleating phase. 
The production of the critically super- 
saturated solution must be thermody- 
namically possible. Kinetically this re- 
action only occurs in the presence of 
infecting particles. Thus, it does not 
occur homogeneously. 

A detailed mechanism (8) has been 
described for the growth of tobacco 
mosaic virus particles involving the 
screw dislocation growth mechanism. 
A reasonable mechanism has _ been 
offered to account for the reproduction 
of tobacco mosaic virus particles in 
living plant cells. These mechanisms 
are based on the physical chemical 
behavior of strictly nonliving  sub- 
stances. 

GERALD W. SEARS 
General Electric Research Laboratory, 
Schenectady, New York. 
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Induced Synthesis of Liver 
Microsomal Enzymes Which 
Metabolize Foreign Compounds 


Abstract. The administration of 3,4 
benzpyrene to rats markedly increases the 
activities of certain liver microsomal 
enzymes which metabolize foreign com- 
pounds. Evidence based on_ studies of 
enzyme induction is presented which sug- 
gests the presence in liver microsomes of 
several enzymes which can catalyze the 
same type of reaction. 


Previous studies have shown that a 
variety of polycyclic aromatic hydro- 
carbons induce the synthesis of certain 
liver microsomal enzymes by a mech- 
anism not involving the adrenal gland, 
the pituitary gland, or the hormone 
testosterone (/,2). For instance, the 
intraperitoneal injection of rats with 
3,4-benzpyrene (BP), 3-methylcholan- 
threne (MC), or 1,2,5,6-dibenzanthra- 
cene (DBA) induces marked increases 
within 24 hours in the activities of the 
hepatic microsomal enzymes which re- 
duce the azo linkage and N-demethylate 
aminoazo dyes (1), hydroxylate 3,4 
benzpyrene (2), or N-2-fluorenylaceta- 
mide (3) and conjugate o-aminophenol 
as the glucuronide (4). These increases 
in enzyme activity are paralleled by 
marked increases in total liver protein 
(1). The purpose of the study reported 
here (5) was to determine the effect 
of 3,4-benzpyrene on various other 
liver microsomal enzymes which metab- 
olize foreign compounds. 

The results shown in Table 1 are 
typical of four similar experiments in 
each of which pooled livers from 10 to 
30 animals were used. The intraperi- 
toneal administration of 1 mg of BP 
to weanling rats resulted in increased 
activity of a variety of enzymes within 
24 hours. The hydroxylation of 3,4 
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Table 1. Effect of 3,4-benzpyrene on the metabolism of foreign compounds by liver microsomes. 
Holtzman rats (40 to 50 gm) were maintained on a synthetic diet high in all the known vitamins 
(/)and were injected intraperitoneally with 0.25 ml of corn oil or 1 mg of 3,4-benzpyrene in corn 
oil. The animals (30 in each group) were decapitated 24 hours after administration of benzpyrene. 
The livers were removed at a temperature of 2°C and pooled, and 33 percent liver homogenate was 
made in 1.15 percent potassium chloride solution. The homogenate was centrifuged, and all enzyme 
assays were carried out on the same 9000 g supernatant (20 minutes) or on washed microsomes 
obtained by centrifugation of the 9000 g supernatant for 30 minutes at 105,000 g. Acetanilide, naph- 
thalene, quinoline, and 4-methoxyacetanilide metabolism were measured in a system containing 
microsomes, TPN, glucose-6-phosphate, and glucose-6-phosphate dehydrogenase, and the metab- 
olism of the remaining substrates was measured with the 9000 g supernatant fraction fortified with 
glucose-6-phosphate and TPN. In all cases the formation of reduced TPN was not a rate-limiting 
step for the enzyme reaction. References for the enzyme assays are given in column | in parentheses 


after the name of each substrate. 





Metabolism (umole / 
gm of liver per hr)* 








Substrate Major product Activity 
Reie. ratio 
Control 
pyrene 
Hydroxylation 
3,4-Benzpyrene (2) Mixture of hydroxylated products 0.42 py 12 
Acetanilide (/3) 4-Hydroxy-acetanilide 0.48 3.1 6.5 
Zoxazolamine (/4) 6-Hydroxy-zoxazolamine 1.3 4.9 3.8 
Chlorozoxazone (/4) 6-Hydroxy-chlorozoxazone y By 3.0 1.4 
Quinoline (/3) 3-Hydroxy-quinoline 0.20 0.41 2.0 
Naphthalene (/3) 1-Naphthol 0.54 1.1 2.0 
Dihydro-diol formation 
Naphthalene (/2) Naphthalene-1,2-dihydro-1,2-diol 0.28 0.54 1.9 
N-Demethylation 
3-Methyl-4-monomethyl- 3-Methyl-4-aminoazobenzene 1.9 10 5.3 
aminoazobenzene (/) 
N-Methyl-aniline (9) Aniline 0.41 0.82 2.0 
Monomethyl-4- 4-Amino-antipyrine 0.061 0.20 3.3 
aminoantipyrine (15) 

Meperidine (/6) Normeperidine 0.38 0.12 0.32 
Benadryl (/6) 2-(Benzhydryloxy)-ethylamine 0.46 0.32 0.70 
Ether cleavage 
4-Methoxy-acetanilide (J3) 4-Hydroxy-acetanilide 2.0 2.8 1.4 
Azo reduction 
4-Dimethyl- Aniline and N-dimethyl- 4.3 8.6 2.0 

aminoazobenzene (J) © p-phenylenediamine 
Sulfoxide formation 
Chlorpromazine (17) Chlorpromazine sulfoxide 0.88 0.84 0.96 
Side-chain oxidation 
p-Nitrotoluene (8) p-Nitrobenzoic acid 0.70 1.12 1.6 








* The amount of microsomal protein per gram of liver is not altered by treatment with BP. 


benzpyrene, acetanilide, and zoxazola- 
mine and the N-demethylation of 3- 
methyl-4-monomethylaminoazobenzene 
are increased 4- to 12-fold by treatment 
with BP. Smaller increases are consist- 
ently observed for the hydroxylation of 
naphthalene, quinoline, and chlorozoxa- 
zone, the conversion of naphthalene to 
its 1,2-dihydro-1,2-diol, the N-demethy]l- 
ation of N-methyl aniline, the O- 
demethylation of 4-methoxy-acetanilide, 
the reduction of the azo linkage of 
4-dimethylaminoazobenzene, and_ the 
side-chain oxidation of p-nitrotoluene. 
The N-demethylation of monomethyl- 
4-aminoantipyrine was increased in only 
two of four experiments. The sulfoxida- 
tion of chlorpromazine and the N- 
demethylation of Benadryl are either 
not affected or are slightly decreased 
by treatment with BP. In contrast, 
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meperidine demethylation is markedly 
decreased. 

Treatment with BP or MC does not 
affect several enzymes that metabolize 
naturally occurring substrates. Thus the 
activities of the liver microsomal en- 
zymes glucose-6-phosphatase, TPN-cy- 
tochrome c reductase, DPN-cytochrome 
c reductase, A-4 cortisone reductase, 
and the soluble enzymes phenylalanine 
hydroxylase and tryptophan peroxidase- 
oxidase are not increased at 24 hours 
after treatment with hydrocarbon (6). 
However, it is of considerable interest 
that BP, MC, and DBA have a marked 
effect in stimulating biosynthesis of L- 
ascorbic acid in the rate (7). 

The results presented here show that 
BP increases the activities of several 
microsomal enzymes that metabolize 
foreign compounds but that this hydro- 


carbon possesses some degree of spec- 
ificity since the activities of some en- 
zymes are either not influenced or are 
only slightly increased. Even among 
reactions of the same type it is found 
that BP is specific in stimulating cer- 
tain enzymes to a much greater extent 
than others. The hydroxylation of 3,4- 
benzpyrene and of acetanilide are 
markedly increased while the en- 
zyme(s) which hydroxylate naphtha- 
lene and quinoline are affected to a 
lesser extent. A similar selective action 
of BP on different N-demethylation 
enzymes is also shown in Table 1. 
It has previously been suggested that 
more than one liver microsomal enzyme 
may catalyze the same type of reaction 
—that is, ether cleavage (8), N-de- 
alkylation (9-17) and hydroxylation 
(12). The studies of enzyme induction 
reported here provide further evidence 
for the presence in liver microsomes of 
several different enzymes which can 
catalyze the same type of reaction. 
A. H. Conney, JAMES R. GILLETTE, 
JosEPH K. INSCOE, 
EBERHARD R. TRAMS, 
HERBERT S. POSNER* 
National Institutes of Health, 
Bethesda, Maryland 
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Association Affairs 


Programs Planned for the 


AAAS Chicago Meeting 


Section and society programs in engi- 
neering, industrial science, education, 
and programs of general interest are 
given here. Programs in mathematics, 
physics, chemistry, astronomy, geology 
and geography, the biological sciences, 
anthropology, psychology, the social and 
economic sciences, the history and 
philosophy of science, the medical sci- 
ences, and agriculture have been pre- 
viously announced [Science 130, 1196, 


1258, 1344, 1428 (1959)). 


Engineering 


Section M. Four-session symposium: 
“National and International Aspects of 
Systems of Units,” cosponsored by the 
Western Society of Engineers; arranged 
by a committee, Carl F. Kayan, Colum- 
bia University, chairman; 28 and 29 
Dec. 

Part I: “The Confusion of Chaos in 
Units”; Carl F. Kayan, presiding. Papers 
on the international viewpoint of an 
American engineer on units (Walker L. 
Cisler, American Society of Mechanical 
Engineers); should American industry 
convert to the metric system?—sum- 
mary of views recently expressed by in- 
dustry (G. F. Hussey, Jr., American 
Standards Association); our units of 
weights and measures (Lewis V. Judson, 
National Bureau of Standards); interna- 
tional challenge to American education 
and its relationship to the unit system 
(John J. Theobald, Superintendent of 
Schools, New York City); farmers and 
grain processors unit simplification 
(Hamill Varner, Quaker Oats Com- 
pany); the chaos in packaging (Colston 
E. Warne, Consumers Union). 

Part II: “Public Education vs. the 
Consumer Public”; H. C. Diehl, Trans- 
American Refrigerating Services, presid- 
ing. Papers on decimalization in the 
schools (James H. Smith, Board of Edu- 
cation, Chicago); children versus deci- 
mals and other fractions (Lore Rasmus- 
sen and David A. Page, University of 
Illinois); food container standardization 
and the public interest (Howard Stier, 
National Canners Association); packag- 
ing identification and marking (Allyn C. 
Beardsell, Mead Corporation); common 
fractions versus decimals in stock ex- 
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change reporting (Robert M. Bishop, 
New York Stock Exchange). 

Part III: “Problems of Design, Manu- 
facture, and Commerce”; Robert J. 
Painter, American Society for Testing 
Materials, presiding. Papers on linear 
measure decimalization in building de- 
sign and construction (Perry Coke 
Smith, Voorhees, Walker, Smith, Smith 
and Haines); measuring units for the 
textile industry—present and _ prospec- 
tive (Arthur D. Scroggie, E. I. duPont 
de Nemours & Company); English and 
metric systems of measurements in the 
forest-products industries and their ef- 
fect on manufacturing and construction 
practices (A. J. Panshin, Michigan State 
University); machine tools and the inch- 
meter conversion (H. S. Sizer, Brown 
and Sharpe Manufacturing Company); 
weighing with decimals (R. E. Bell, 
Toledo Scale Corporation); pro’s and 
con’s of the weighing problem versus 
decimal and metric changeover (C. G. 
Gehringer, Fairbanks, Morse and Co.) 

Part IV: “The Look to the Future”; 
Clarence E. Davies, United Engineering 
Trustees, Inc., presiding. Papers on the 
decimal idea in handling units (Chaun- 
cey D. Leake, Ohio State University); 
progress report on the changeover prob- 
lems for Great Britain (T. P. Thomas, 
British Association Metric Committee); 
the adoption of a new system of weights 
and measures (Irvine C. Gardner, Na- 
tional Bureau of Standards); enforce- 
ment of the recently adopted metric sys- 
tem in Japan (Mitsuo Tamano, Central 
Inspection Institute of Weights and 
Measures, Tokyo); accelerated progress 
in the automotive decimalization pro- 
gram (Roy P. Trowbridge, General 
Motors Company); Parke-Davis adopts 
the metric system (Don G. Neill, Parke- 
Davis Company); highlights of the spe- 
cial AAAS report on metric usage (Wil- 
mer Souder, AAAS Committee on Met- 
ric Usage). 

Section M is a cosponsor of Section 
E’s three-session symposium, “Great 
Lakes Basin”; 29 and 30 Dec. [Science 
130, 1197 (30 Oct. 1959)] and the two 
sessions of the Conference on Scientific 
Manpower, “Higher Education” and 
“Training in Emerging Fields of Science 
and Technology”; 28 Dec. 

Tau Beta Pi Association. Address: “A 
New Order of Technological Challenge 





in the Nation’s Space Program,” T. 
Keith Glennan, National Aeronautics 
and Space Administration; Introduction 
by John T. Rettaliata, Illinois Institute 
of Technology; 27 Dec.; Donald A. 
Dahlstrom, Eimco Corporation, presid- 
ing. 
Industrial Science 


Section P. Industrial Science Award 
dinner; 28 Dec.; Allen T. Bonnell, 
Drexel Institute of Technology, presid- 
ing. 

Symposium: “Science Looks at the 
Food Industry,” cosponsored by the In- 
stitute of Management Sciences; 29 
Dec.; arranged by Allen T. Bonnell with 
Earl P. Stevenson, Arthur D. Little, Inc., 
presiding. Papers on the biological sci- 
ences and the food industry (Walter L. 
Oboid, Drexel Institute of Technology); 
the physical sciences and the food in- 
dustry (John R. Matchett, U.S. Depart- 
ment of Agriculture); the social sciences 
and the food industry (Ross Anthony 
Kelly, University of Illinois); the be- 
havioral sciences and the food industry 
(Leonard Kent, Needham, Louis and 
Brorby, Inc.). 

Luncheon meeting and vice _presi- 
dential address: “Scientific Man and Un- 
scientific Society,” by Frank C. Croxton, 


Battelle Memorial Institute; 29 Dec.; 
Earl P. Stevenson, presiding. 

Institute of Management Sciences. 
Symposium: “Management Science,” 


cosponsored by AAAS Section P; 29 
Dec.; arranged by Merrill M. Flood, 
University of Michigan, with Abraham 
Charnes, Northwestern University, pre- 
siding. Papers on the study of problem- 
solving in humans and computers (Allen 
Newell, Rand Corporation); application 
of information theory to the learning of 
artificial languages (Anatol Rapoport, 
University of Michigan); a use of simu- 
lation in the study of inter-nation rela- 
tions (Harold Guetzkow, Northwestern 
University). 

Society for Industrial Microbiology. 
Organizational meeting; 29 Dec.; for the 
formal organization of the Chicago Sec- 
tion. A program of invited and con- 
tributed papers is being organized to 
celebrate the tenth anniversary of the 
national society by Charles C. Yeager, 
Scientific Oil Compounding Company. 


Education 


Section Q. Papers will be presented 
on “Organic and Social Factors in 
Mental Deficiency and Their Signifi- 
cance to the Educational Program,” co- 
sponsored by the Council for Excep- 
tional Children; 26 Dec.; arranged by 
Frances A. Mullen, assistant superin- 
tendent of schools, Chicago, who will 
preside. 

There will be a session of papers on 
“Weapons of the School in the War 
Against Delinquency,” cosponsored by 
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the Council for Exceptional Children; 
26 Dec.; arranged by Frances A. Mul- 
len, with Ivan K. Garrison, Council on 
Exceptional Children, presiding. 

Symposium: “How Attitudes Affect 
Disease Control,” jointly with the Na- 
tional Society for Medical Research, 
cosponsored by the National Associa- 
tion of Biology Teachers; 29 Dec.; ar- 
ranged by Ralph A. Rohweder, Na- 
tional Society for Medical Research, 
who will preside. Papers on attitudes 
that cause disease (Archie R. O’Connor, 
Clinton, Mich.); attitudes that block 
treatment (William Kaufmann, /nterna- 
tional Archives of Allergy and Applied 
Immunology); attitudes that obstruct 
public health measures (Robert Barr, 
State Board of Health, St. Paul, Minn.); 
attitudes that hamper medical science 
generally (John Hampton, Tulane Uni- 
versity). 

Vice presidential address: “Fallacies 
in the Concept of Over-achievement,” 
Warren G. Findley, Board of Education, 
Atlanta, Ga.; 29 Dec. 

There will be six sessions of con- 
tributed papers; 29 and 30 Dec. Session 
I; arranged by Herbert A. Smith, U.S. 
Office of Education, who will preside. 
Session II: arranged by Herbert A. 
Smith, with P. G. Johnson, Cornell Uni- 
versity, presiding. Session III: arranged 
by Herbert A. Smith, with Clarence 
Boeck, University of Minnesota, presid- 
ing. Session IV: jointly with the Ameri- 
can Educational Research Association; 
arranged by Warren G. Findley, with 
Herbert A. Smith presiding. Session V: 
jointly with the American Educational 
Research Association; arranged by War- 
ten G. Findley, who will preside. Ses- 
sion VI: jointly with the American Edu- 
cational Research Association; arranged 
by Warren G. Findley, with Chester W. 
Harris, University of Wisconsin, presid- 
ing. 

Special session; jointly with the 
American Educational Research As- 
sociation; 30 Dec.; arranged by Warren 
G. Findley, with John C. Flanagan, Uni- 
versity of Pittsburgh, presiding. A re- 
port on the national project for the 
identification, development, and utiliza- 
tion of human talent. 


Science Teaching Societies 


In the General Program, which will 
be sent to advance registrants by first- 
class mail in the first half of December, 
and will also be available at the meet- 
Ing, the programs of the four science 
teaching societies which meet regularly 
with the AAAS will be arranged in one 
convenient chronological sequence. It 
has seemed advisable, however, to ar- 
range them by societies here. Mrs. Mu- 
tiel Beuschlein, Chicago Teachers Col- 
lege, has served as program coordinator, 
hot only for the general sessions, other 
joint sessions, but for the individual 
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programs of NABT, NARST, NSTA, 
and ANSS. 

National Association of Biology 
Teachers. Session on “Space Medicine”; 
27 Dec.; Paul Klinge, Indiana Univer- 
sity, presiding. Papers on animal health 
and disease in the space age (Dean H. 
Ferris, University of Illinois); radio 
telemetry of nerve action potentials 
(Roger M. Morrell, Montreal Neuro- 
logical Institute); significance of the re- 
sults of the Jupiter bioflight program 
(Dietrich E. Beischer, U.S. Naval Avia- 
tion Medical Center). 

Session on “Streamlining Biology”; 28 
Dec.; H. Seymour Fowler, Pennsylvania 
State University, presiding. Papers on 
the “block of time” idea for biology in- 
struction (Addison E. Lee, University 
of Texas); streamlining biology (Oswald 
Tippo, Yale University; H. Burr Roney, 
University of Houston; Arnold Grob- 
man, University of Colorado); advanced 
placement biology (John F. Mehner, 
Senior High School, Mount Lebanon, 
Pa.). 

Presidential address: “Biology’s Bright 
Future,’ by Paul Klinge; Howard E. 
Weaver, University of Illinois, presid- 
ing. 

Session on “Planning Biology Teach- 
ing Facilities’; 28 Dec.; Phillip R. 
Fordyce, Oak Park High School, Oak 
Park, IIl., presiding. Papers on sugges- 
tions for improving the high school 
biology laboratory (Steve M. Pattee, Jef- 
ferson Senior High School, Iowa); func- 
tional planning for science facilities 
(Basil Castaldi, University of Illinois); 
the development and use of school 
grounds as outdoor laboratories for 
science (Richard L. Weaver, University 
of Michigan); general discussion of 
biology teaching facilities. 

Session on “Methods in Senior High 
School Biology”; 29 Dec.; Paul V. 
Webster, Bryan, Ohio, presiding. Papers 
on tactics and strategy in dealing with 
the gifted students in biology (Paul F. 
Brandwein, Harcourt Brace and Com- 
pany); problems dealing with the growth 
of rats using vitamins, minerals, and 
hormones—a project for gifted students 
(Arthur J. Baker and Leonard G. Scheel, 
Community High School, Illinois); kids 
like to study snakes (Gilbert Dehne, 
Michigan City High School, Michigan 
City, Ind.). 

Luncheon; 28 Dec.; arranged by 
Philip R. Fordyce and Howard E. Wea- 
ver with Paul Klinge presiding. Ad- 
dress: “Life Forms To Be Expected 
Elsewhere than on the Earth,” by Her- 
man J. Muller, Indiana University. 

National Association for Research in 
Science Teaching. Research symposium: 
28 Dec.; arranged by Vaden W. Miles, 
Wayne State University, and John C. 
Mayfield, University of Chicago, with 
Vaden W. Miles presiding. Papers on a 
review of recent research in elementary 


science education (Betty Lockwood 
Wheeler, Central Michigan University); 
implications of the findings of recent re- 
search in elementary science education 
(Paul E. Blackwood, U.S. Office of Edu- 
cation); review of recent research in 
secondary science education (Hubert 
Evans, Teachers College, Columbia Uni- 
versity); implications of the findings of 
recent research in secondary science 
education (William B. Reiner, Board of 
Education, New York City); review of 
recent research in college level science 
education (John H. Woodburn, Johns 
Hopkins University); implications of the 
findings of recent research in college 
level science education (Herman R. 
Branson, Howard University); summary 
(Cyrus W. Barnes, New York Univer- 
sity). 

National Science Teachers Associa- 
tion. Three concurrent sessions: “Here’s 
How I Teach Space Science”; 27 Dec. 
Session I: Elementary School Level; 
Helen J. Challand, National College of 
Education, TIllinois, presiding. The 
speakers will be Lawrence F. Hubbell, 
Elementary Schools, Oak Park, Ill.; 
Mildred L. Ballou, Public Schools, Des 
Moines, Iowa; Eileen M. Nelson, Na- 
tional College of Education. Session IT: 
Junior High School Level; Edward 
Victor, Northwestern University, presid- 
ing. The speakers will be John Sternig, 
Public Schools, Glencoe, Ill.; Theodore 
W. Wallschlaeger, Palmer School, Chi- 
cago; Donald A. Boyer, Public Schools, 
Winnetka, IIl.; Session III: Senior High 
School Level; John S. Richardson, Ohio 
State University, presiding. The speakers 
will be Murl B. Sailsbury, Evanston 
High School, Evanston, Ill.; Eloise A. 
McElfresh, Roosevelt Junior High 
School, Charleston, W. Va.; Nelson L. 
Lowry, Arlington Heights High School, 
Illinois. 

Three-session symposium: “K-12 
Planning”; 28 and 29 Dec. Part I; 
Robert A. Rice, Berkeley High School, 
Berkeley, Calif., presiding. Papers on 
problems and issues (Donald G. Decker, 
Colorado State College); what research 
says (Kenneth E. Anderson, University 
of Kansas); the critical years, grades 7-9 
(Erwin L. Slesnick, University High 
School, Columbus, Ohio); teaching the 
talented (J. Ned Bryan, North Central 
Association); science and the technical 
arts (James Kendall, Oak Park-River 
Forest High School, Illinois); extending 
the program beyond normal school 
hours (Lester S. Hollinger, Glen Rock 
High School, New Jersey); earth science 
in the K-12 program (Loren T. Caldwell, 
Northern Illinois University); science in 
the elementary school (Robert C. Van 
Raalte, Department of Public Instruc- 
tion, Madison, Wis.). 

Part II; Round Table Discussions; 
Donald G. Decker, Colorado State Col- 
lege, coordinator. The leaders will be 
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Robert A. Bullington, Northern Illinois 
University; William C. Forbes, Oakland 
County Schools, Michigan; Kenneth E. 
Vordenberg, Cincinnati Public Schools; 
Milton O. Pella, University of Wiscon- 
sin; James A. Rutledge, University of 
Nebraska; J. Donald Henderson, Uni- 
versity of North Dakota; Peter M. Dean, 
Wayne State University; John G. 
Navarra, Jersey City State College; 
Albert Piltz, Detroit Public Schools; 
Robert A. Rice, Berkeley Public 
Schools, California; Sylvia S. Neivert, 
Bayside High School, New York; Ed- 
mund T. Burke, Montgomery County 
Schools, Maryland. 

Part III; Summary of Round-Table 
Discussions; Donald G. Decker, presid- 
ing. 

Conference on the Future Scientists 
of America Program; 30 Dec.; Zacha- 
riah Subarsky, Bronx High School of 
Science, presiding. 

American Nature Study Society. Ses- 
sion on “Natural History of the Chicago 
Area’”’; 27 Dec.; Stanley B. Mulaik, Uni- 
versity of Utah, presiding. Papers on 
reptiles and amphibians of the Chicago 
area (James A. Fowler, Cranbrook In- 
stitute of Science); plant life of the Chi- 
cago area (Floyd A. Swink, Forest Pre- 
serve District of Cook County); native 
grasses and ecology of the Illinois prairie 
(Alice Goodrich, Chicago); Chicago and 
the rest of the universe (Daniel Q. Posin, 
DePaul University); the dunes area 
(Terzo P. Amidie, Gary, Ind.). 

Session on “Contributions of Re- 
search toward a Better Interpretation 
of Nature”; 28 Dec.; Emery L. Will, 
New York State University, College of 
Education, presiding. Papers on inter- 
relationships of biological and physical 
sciences in ecological studies (Ted F. 
Andrews, Kansas State Teachers Col- 
lege); the naturalist and the scientist 
(Harlow B. Mills, Illinois State Natural 
History Survey); natural history research 
for the layman (Verne N. Rockcastle, 
Cornell University); importance of 
scientific accuracy in field studies for 
better nature interpretation (Howard H. 
Michaud, Purdue University). 

Session on “Reaching the Public— 
Problems Ahead”; 28 Dec.; H. Ray- 
mond Gregg, National Park Service, 
presiding. Papers on public information 
program for adults (Roland F. Eisenbeis, 
Forest Preserve District of Cook 
County, Ill.); nature study in tomorrow’s 
schools (John W. Brainerd, Springfield 
College); the fight for wilderness in an 
urban society (William J. Beecher, Chi- 
cago Academy of Science); the National 
Park Service prepares for the future 
(John E. Doerr, National Park Service); 
reaching America’s youth through the 
Boy Scouts of America (E. Laurence 
Palmer, Ithaca, N.Y.). 

Session on “Nature Writing for the 
Present and Future”; 29 Dec.; S. Glid- 





den Baldwin, Danville, IIl., presiding. 
Papers on an author looks to the future 
(Robert M. McClung, Chevy Chase, 
Md.); | writing for today’s children 
(Dorothy M. Matala, Iowa State Teach- 
ers College); royalty, retirement, and 
rebellion: three R’s of nature writing (E. 
Laurence Palmer); watching the birds 
with a million readers (Anne Douglas, 
Gary, Indiana). 

Banquet; 29 Dec.; arranged by Eliza- 
beth Blair, Barrington, Ill., with Stanley 
B. Mulaik, University of Utah, presid- 
ing. Address: “Adventure in Africa,” by 
Murl Deusing, Museum of Science and 
Natural History. 

Joint Sessions of the Four Science 
Teaching Societies. General session on 
“Man and Space Travel”; 27 Dec.; ar- 
ranged by Robert H. Carleton, National 
Science Teachers Association, who will 
preside. Papers on surface of the moon 
(John A. O’Keefe, National Aeronauti- 
cal and Space Administration); the place 
of planetaria in teaching space science 
(James A. Fowler, Cranbrook Institute 
of Science). ’ 

Elementary—Junior High School Sci- Fy 
ence Assembly; 29 Dec.; J. Myron 
Atkin, University of Illinois, presiding. 
Papers on the building of science pro- 
grams: kindergarten—grade 8 (Ernest 
Bonhivert, Glencoe Public Schools, ft 
Illinois); teaching about chemical 
changes (Kenneth George, Midlothian 
Public Schools, Illinois); teaching mod- 
ern concepts in astronomy (Fred Wilkin. 
Highland Park Public Schools, Illinois); 
teaching about insects (Alvin Quinn, Ff 
Lincolnwood Public Schools, Illinois). 


Programs of General Interest 


Academy Conference. Junior Scien- 
tists Assembly, four sessions at the Chi- 
cago Museum of Natural History; 29 
and 30 Dec.; arranged by M. B. Sails- 
bury, Evanston Township High School. 
Illinois. Many selected students from 
the Chicago area, who are interested in 
science as a career, have been invited to 
the Assembly. The program will consist 
of a series of meetings on different 
frontiers of science with emphasis on 
science projects in order to assist stu- 
dents in choosing a project on which 
they may work. At each session different 
outstanding completed projects will be 
shown. 

Junior Academy session; 27 Dec.: 
Elnore Stoldt, Jacksonville Ilinois High 
School, presiding; H. Neil Hardy, Ohio 
State University, recorder. Papers on a 
brief review of former Junior Academy 
sessions (H. Neil Hardy); the Louisiana 
Junior Academy Project supported by 
the National Science Foundation (Harry 
J. Bennett, Louisiana State University): 
the Tennessee Junior Academy Program 
supported by the National Science 
Foundation (M. S. McCay, University 
of Chattanooga); the Young Naturalists’ 
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INTERNATIONAL 
MODEL PR-2 
REFRIGERATED 
CENTRIFUGE 





... first choice for 
blood fractionations and 
similar low temperature 
separations. 


HERE'S WHY MOST LABORATORY 
DIRECTORS SPECIFY THE INTERNATIONAL PR-2 
FOR LOW-TEMPERATURE SEPARATION 


... It offers positive temperature control with wide-range ver- 
satility for separations between —20° and + 10C. 

The temperature you set on the control panel is automatically 
held within +1°C. In fact, material temperature can be main- 
tained at 0°C indefinitely even at speeds up to 19,000 rpm. . 
without subcooling rotor or chamber! 

28 INTERCHANGEABLE HEADS ... . horizontal, angle, high- 
speed, high-capacity and shaker . . . provide accessory combi- 
nations to meet virtually all laboratory needs. 

WIDE CAPACITY RANGE .. . from 4 liters down to 7 mi... . 
is unmatched in the refrigerated centrifuge class. 


Write for Bulletin T. 
INTERNATIONAL EQUIPMENT CO. 


1219 SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 














GRASSLANDS 


Editor: Howard B. Sprague 1959 
6” x 9”, 424 pp., 37 illus., incéex, cloth. 
Price $9. 00, AAAS | members’ cash or- 
ders $8.00. AAAS Sy Vol 

No. 53. 
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This volume is intended as a review of 
knowledge on many aspects of grass- 
lands resources. The 44 authors were 
selected by their own professional col- 
leagues as being particularly competent 
to present the respective subjects. 
Thirty-seven papers are arranged under 
these chapter headings: 
1. Sciences in Support of Grassland 
Research 
2. Forage Production 
Humid Regions 


3. Engineering Aspects of Grassland 
Agriculture 

4. Forage Utilization and Related Ani- 
mal Nutrition Problems 


5. Evaluation of the Nutritive Signifi- 
cance of Forages 


6. Grassland Climatology 
7. Ecology of Grasslands 
8. Range Management 


in Temperate 


British Agents: Bailey Bros. & Swinfen, Ltd., 
Hyde House, W. Central Street, 
London, W.C.1 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 
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The Model MPS is a precision instru- 
ment designed to meet the exacting 
requirements of science, education 
and industry. Ideal for work in chemis- 
try, crystallography, biology. as well as 
the technology of paper, glass, textiles 
and petroleum. 

© Eyepieces: 5X (micro.), 10X (cross.) 
* Objectives: 4X, 10X, 40X, achro- 
matic, strain-free, centerable 
Nosepiece: quick-change type 
Substage condenser: focusable, 
3-lens, swing-out top mount, iris 
diaphragm 


Polaroid polarizer: rotatable 360° 
Polaroid analyzer: in sliding mount 
Bertrand lens: centerable 


Stage: 115mm diameter, revolves 
360°, reads to 6’ with vernier 


2 Compensators: quarter-wave 
plate and first order red plate 


* Focusing: both coarse and fine 
FREE TEN-DAY TRIAL 

Quantity prices on three or more 

Accessory mechanical stage $14.75 


UN/TRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET « BOSTON 9, MASS. 

















i Please rush UNITRON’s Microscope Catalog 4W-4 I 
§ Name. | 
| Company | 
{ Address. | 
City. State. 
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and Young Technicians’ Circles—Soviet 
counterpart of the Junior Academy of 
Science (C. Leplie Kanatzar, MacMur- 
ray College). 

Business meeting and reports; 28 
Dec.; A. M. Winchester, Stetson Uni- 
versity, presiding. Papers on the do’s 
and don’ts of applying for National 
Science Foundation and other grants 
(John A. Yarbrough, Meredith College); 
Academy utilization of AAAS grants 
over the past ten years (Clinton Baker, 
Southwestern at Memphis). 

Panel discussion on current senior 
academy problems; 28 Dec.; John G. 
Arnold, Jr., Loyola of New Orleans, 
presiding. Discussion on membership— 
how to increase it (Kenneth B. Hobbs, 
Ohio Academy of Science); attendance 
—how to stimulate it (W. C. Oelke, 
Grinnel College). There will be a debate 
on the topic “Academies of Science 
should establish permanent headquarters 
and obtain full time executive leader- 
ship.” The affirmative will be taken by 
Robert C. Miller (California Academy 
of Sciences) and Harold W. Hansen 
(Minnesota Academy of Science); the 
negative by P. H. Yancey (Alabama 


| Academy of Science) and Wayne Taylor 





(Michigan Academy of Science). 
Academy Conference Dinner and 
Presidential Address: “Tribulations of 
the Science Textbook Author,” by A. M. 
Winchester, Stetson University; 28 Dec.; 
John A. Yarbrough, presiding. 
American Council on Women in 
Science. Conference on Encouraging the 
Participation of Women in Science, co- 
sponsored by Sigma Delta Epsilon; 28 
Dec.; keynote speaker, Alan T. Water- 
man, National Science Foundation. 
There will be three panel workshops 
following Dr. Waterman’s address: mo- 
tivating women to select and advance in 
scientific careers, problems of the work- 
ing woman scientist, undergraduate and 
graduate training for women in science. 
Conference on Scientific Communica- 
tion. Symposium: “Research in Docu- 
mentation and Communication”; 29 
Dec.; Joseph Gray Jackson, William 
Steell Jackson and Sons, presiding. 
Papers on semiautomatic indexing and 
encoding (Julius Frome, U.S. Patent 
Office); metallurgical document classifi- 
cation, storage, and retrieval (Marjorie 
R. Hyslop, Metal Progress); storing 
numerical values in an inverted file for 
mechanized information retrieval (D. D. 
Andrews, U.S. Patent Office); machine 
literature searching in science (Allen 
Kent, Western Reserve University). 
Symposium: “International Com- 
munications in Science”; 29 Dec.; J. 
George Adashko, Soviet Physics, presid- 
ing. Papers on going abroad for transla- 
tions (W. E. Sievers, National Science 
Foundation); who is winning the infor- 
mation war? (G. H. Rostky, Electronic 
Design); tracking the Russian satellite 





and rocket literature (I. Hersey, Ameri- 
can Rocket Society); a combination 
translation and abstracting program (G. 
Herrmann, Columbia University). 

Session on the Principles of Com- 
munication, cosponsored by Science 
Service; 30 Dec.; writing and science 
presentation by Watson Davis, Science 
Service. 

Conference on Scientific Manpower. 
Two sessions: “Higher Education and 
Training in Emerging Fields of Science 
and Technology,” cosponsored by the 
Engineering Manpower Commission, 
the Scientific Manpower Commission, 
the National Research Council, the Na- 
tional Science Foundation, and AAAS 
Section M—Engineering; 28 Dec. Part I; 
papers on engineering programs in the 
light of new technology (Harold L. 
Hazen, Massachusetts Institute of Tech- 
nology); graduate training and the space 
sciences (John P. Hagen National Aero- 
nautics and Space Administration); 
education and manpower problems in 
oceanography (Gordon A. Riley, Yale 
University). 

Part II; S. B. Ingram, Bell Telephone 
Laboratories, presiding. Papers on im- 
plications of nuclear sciences develop- 
ments for graduate training (Charles 
W. Shilling, Atomic Energy Commis- 
sion); graduate training for metallurgy 
(Walter R. Hibbard, Jr., General Elec- 
tric Company); graduate training re- 
quirements in chemical fuels (Richard 
D. Geckler, Aerojet-General Corpora- 
tion). 

Honor Society of Phi Kappa Phi. 
Triennial meeting; 30 and 31 Dec. 

National Association of Science Writ- 
ers. Business meeting; 28 Dec. Recep- 
tion and dinner, by invitation; 27 Dec.; 
presentation of AAAS-Westinghouse 
Science Writing Awards; Pierre C. 
Fraley, Philadelphia Bulletin, presiding. 

Scientific Research Society of Amer- 
ica. Annual convention; 29 Dec. There 
will be a joint luncheon with the So- 
ciety of the Sigma Xi; 29 Dec. Scienti- 
fic Research Society of America address 
and award of the William Procter Prize 
will follow the luncheon. 

Sigma Delta Epsilon. National Coun- 
cil and Board of Directors Meeting; 27 
Dec.; Esther S. Anderson, Bureau of the 
Census, presiding. 

Annual dinner and grand chapter 
meeting; 29 Dec.; Esther S. Anderson, 
presiding. 

Luncheon for all women in science 
and address: “Science in Education and 
Education in Science,” by Delaphine 
Rosa Wyckoff, Wellesley College; 30 
Dec.; Esther S. Anderson, presiding. 

The Society of the Sigma Xi. Sixtieth 
Annual Convention; 29 Dec. 

Address, jointly with Phi Beta Kappa: 
“Adventure in Learning,” by Lee A. 
DuBridge, California Institute of Tech- 
nology; 29 Dec. 
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from CENCO 


THERMOCOUPLE GAGE 


Continuously measures total pressure of gases in 
the range 1-1000 microns Hg. Direct reading, self- 
regulating, sturdily built for industrial use. 115 volt, 
60 cycle AC. operation. Write for details. 


CENCO No. 94178, in compact metal case, each ...... $110.00 


CENTRAL SCIENTIFIC CO. 
A Subsidiary of Cenco Instruments Corporation 


CPC _{718- M Irving Park Road e Chicago 13, ay 
® h and W insid J. 


Beaten © Birmingham © Santa Clara e Los Angeles "eine 
Houston © Toronto @ Montreal » Vancouver e Ottawa 
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GRUNE & STRATTON 
presents the fol- 
lowing checklist of 
> important, new 
books for all who 
work in applied 
and theoretical 
science... 
Oo SYSTEMIC LUPUS ERYTHEMATOSUS 
By George Baehr, M.D., and Paul Klemperer, M.D. 
90 pages, 28 illus., $3.75 

() PROGRESS IN RADIATION THERAPY 
Edited by Franz Buschke, M.D. 
288 pages, 53 illus., $9.75 

CO DIAGNOSTIC LABORATORY HEMATOLOGY 
Second Revised, Enlarged Edition 
By George E. Cartwright, M.D. 
260 pages, 33 illus., $6.75 

(0 LEUKEMIA 
By William Dameshek, M.D., and F. R. Gunz, M.D., Ph.D. 
432 pages, 144 illus., $15.75 

(0 THE MEGALOBLASTIC ANEMIAS 
By Victor Herbert, M.D. 
168 pages, 6 illus., $6.00 

(1) THE FLUIDS OF PARENTERAL BODY CAVITIES 
By Paul D. Hoeprich, M.D., and John R. Ward, M.D. 
104 pages, 11 illus., $4.75 

O) ACTION OF RADIATION ON TISSUES—2nd Ed. 
By A. Lacassagne, M.D., and G. Gricouroff, M.D. 
208 pages, 17 illus., $6.25 

(0 BIOLOGICAL PSYCHIATRY 
Edited by Jules H. Masserman, M.D. 
354 pages, 87 illus., $9.75 

(1 RADIATION: Use & Control in Industrial Applications 
By Charles Wesley Shilling, M.D. 
To be published Fall, 1959 

(0 KINETICS OF CELLULAR PROLIFERATION 
By Frederick R. Stohlman, M.D 
472 pages, 167 illus., $5.75 

(0 PROGRESS IN HEMATOLOGY, Volume II 
Edited by Leandro M. Tocantins, M.D. 
291 pages, 48 illus., $9.75 

(0 THE HUMAN BLOOD PROTEINS 
By Frederick Wuhrmann, M.D., and C. Wunderly, M.D. 
To be published Fall, 1959 
GRUNE & STRATTON also publishes the following im- 

portant medical journals... 
BLOOD—The Journal of Hematology 
Monthly—$17.00 per year 
METABOLISM 
Monthly—$15.00 per year 
PROGRESS IN CARDIOVASCULAR DISEASES 
Bimonthly—$10.00 per year 
CLINICAL RESEARCH—Official Journal of the Ameri- 
can Society for Clinical Research 

Quarterly—$8.00 per year 

ARTHRITIS AND RHEUMATISM—Official Journal of 

the American Rheumatism Association 

Bimonthly—$10.00 per year 


(You may order the above books on approval; journal 
subscriptions are payable in advance. You are invited to 
send for our complete catalog, listing important books 
in every aspect of medicine, science and psychotherapy.) 











GRUNE & STRATTON 
381 Park Ace... S. 
New York 16. N. Y. 
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MULTIPLE-REFLECTION 


GALVANOMETER 


FOR LABORATORY AND PLANT 










A self-contained 
spotlight galvanometer 











of extreme sensitivity 
for the indication of 
minute D. C. currents 
and voltages. 









model 
45 


@ Bright light spot, sharp hairline index, tilted scale 

@ Scales for null indication and deflection readings 

®@ Single knob wide-range zero-adjustment 

@ All metal construction, dust-protected, shock-mounted 
Write for descriptive Bulletin +965 to 


PHOTOVOLT CORP. 








95 MADISON AVENUE e NEW YORK 16, N. Y. 


Also: Colorimeters, Fluorescence Meters, Recorders, pH Meters 








urea-C" 
DL tyrosine-2-C" 
sodium formate-C" 


creatine-1-C" 
orotic acid-6-C" 


NOW AVAILABLE FOR SHIPMENT FROM STOCK 


Send for 5th Edition Radiochemical Catalog Containing 
Reduced C14 Prices 
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GLASS ABSORPTION 
CELLS 9 "\y° KLEIT 





SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


























NO MORE V{BRATIONS 


TO AFFECT YOUR BALANCING PROCEDURES 














. NEW 
BRINKMANN-SARTORIUS 
BALANCE TABLE 


Your vibration troubles with analytical and micro balances are 
over — or greatly reduced with the Brinkmann-Sartorius Anti- 
Vibration Balance Tables or Wall Brackets. 
* EASILY INSTALLED %* REASONABLY PRICED 
* SINGLE AND MULTIPLE UNITS 
Your local laboratory supply house bo arrange for free trial delivery 
or write: 


Brinkmann Instruments, Inc., Cutter Mill Road, Great Neck, L. J., N. Y. 
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New Products 


The information reported here is obtained from 

manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy of the in- 
formation. All inquiries concerning items listed 
should be addressed to the manufacturer. In- 
dude the department number in your inquiry. 


! PHOTOELECTRIC READOUT MATRICES 
for computer and data-processing appli- 
cations feature response times the order 
of 10 psec. Each matrix is made up of 
a multiple array of self-generating sili- 
con cells. Typical current response is 
300 wa for 0.01 in. at 1000 lu/ft’. 
(International Rectifier Corp., Dept. 
§ci230, 1521 E. Grand Ave., El Se- 
gundo, Calif.) 


1 IMPEDANCE BRIDGE measures resist- 
ance from O to 12 megohms in eight 
ranges, Capacitance O to 1200 pf in 
seven ranges, and inductance 0 to 1200 
hy in seven ranges; dissipation factor is 
0,001 to 1.000 at 1 kcy/sec; storage 
factor is 0.02 to 1000 at 1 kcy/sec. Cor- 
responding accuracies in most ranges 
are said to be: resistance, +(0.1 percent 
+1 dial division); capacitance, +(0.25 
percent + 1 division); inductance, 
+(0.9 percent + 1 division); dissipa- 
tion factor, +(5 percent + 0.0025); 
storage factor, +(5 percent + 0.0025). 
Plug-in RC networks permit selection of 
frequency from 100 to 10,000 cy/sec. 
(Rinco Inc., Dept. Sci231, 7962 E. 
Powell Blvd., Portland, 6, Ore.) 


" ELECTROMAGNETIC BRAKES for frac- 
tional-horsepower motors and gear 
trains are designed to be mounted di- 
rectly on housings. Three sizes range 
from 1 to 2 in. in diameter with brake 
torques from 10 in. oz to 15 in. Ib and 
power consumption 2 to 4 watts. Coils 
are available for 6, 12, 18, 28, 48, and 
100 volt d-c. (Dial Products Co., Dept. 
Sci233, 19 Cottage St., Bayonne, N.J.) 


"POWER SUPPLY delivers 200 ma at 
100 kv d-c. Operation is on 208-volt, 
3 phase, 60 cy/sec power. A choke- 
input filter reduces output ripple to less 
than 0.1 percent. The high-voltage 
unit is contained in an oil-filled tank. 
The control unit, separately housed, pro- 
Vides motorized control of output volt- 
age. Panel meters show kilovolts and 
milliamperes. (Del Electronics Corp., 
Dept. Sci240, 521 Homestead Ave., 
Mount Vernon, N.Y.) 


" SPECTROPHOTOMETER is specifically 
designed for measurement of hemo- 
globin concentration in whole blood. 
Analysis time is approximately 3 min, 
and the result is read directly as grams 
of hemoglobin per 100 ml of sample. 
(Coleman Instruments Inc., Dept. Sci- 
246, 42 Madison St., Maywood, IIL.) 
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™ TIME-CODE GENERATOR, for recording 
time signals in magnetic tape recording 
of test data, consists of a crystal-con- 
trolled oscillator and seven decades of 
frequency division. Eight timing signals 
are produced from 100,000 to 0.01 cy/ 
sec. Each signal is coded by a different 
pulse width permitting mixing of signals 
to identify elapsed time. The generator 
can be controlled by external electrical 
signals or by contact closure. (Com- 
puter Measurements Co., Dept. Sci235, 
12970 Bradley Ave., Sylmar, Calif.) 


™ AUTOMATIC TITRATOR detects equiva- 
lent point by color change without elec- 
trodes. Change in the intensity of a 
beam of light passed through the solu- 
tion cuts off titrant supply. All parts of 
flow-control valve in contact with the 
solution are of Teflon or glass. A time- 
delay mechanism and magnetic stirring 


are provided. (E. Leitz, Inc., Dept. 
Sci234, 468 Fourth Ave., New York, 
N.Y.) 


™ RECORDER plots r.m.s. voltage of an 
a-c signal from 20 cy to 200 kcy/sec 
on a logarithmic scale against time or 
another parameter that can be made 
time-dependent. Input range is 0 to 40 
db with sensitivity 1 mv at 0 db. The 
instrument is a pen-writing, servo-bal- 
ancing device with interchangeable 
potentiometers for 20, 40, and 80 db 
ranges. Maximum writing speed is 20 
in./sec. An accessory linear potenti- 
ometer permits conversion to d-c re- 
cording, 0 to 0.8 volt full scale. Paper 
speeds range from 2.5 to 75 in./min. 
(General Radio Co., Dept. Sci239, 
West Concord, Mass.) 


™ CALIBRATING MACHINE for force- 
measuring devices is a knife-blade and 
lever machine said to be 99.8 percent 
accurate from a few ounces to 20,000 
Ib. Load ratios of 10, 20, 40, 75, and 
100 to 1 can be arranged. A mirror and 
lens arrangement is used to detect bal- 


ance. (W. C. Dillon & Co., Inc., Dept. 
Sci238, 14620 Keswick St., Van Nuys, 
Calif.) 


@ OSCILLOSCOPE displays fast repetitive 
wave forms by sampling successive sig- 
nals. Each sample point is delayed in 
phase from the preceding sample so that 
a different part of the signal is exam- 
ined each time. The entire signal is 
explored by a predetermined number 
of samples, from 50 to 1000, which re- 
create the wave form on the cathode- 
ray tube. Resolution is 50 Mcy/sec 
with rise time 0.7 musec. Calibrated 
sweeps vary from 1 to 100 musec/cm. 
(Hewlett-Packard Co., Dept. Sci244, 
275 Page Mill Rd., Palo Alto, Calif.) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 





Important books from 


Philosophical Library — 





PICTORIAL HISTORY OF PHILOSOPHY 
by Dagobert D. Runes « A handsome, profusely 
illustrated history of Philosophy—from Socrates 
to Suzuki. $15.00 

EVERYDAY METEOROLOGY 
by A. Austin Miller and M. Parry « The science 
of weather and its implications to the community 


—primarily for amateur meteorologists. I/lus- 
trated. $7.50 
THE UPPER ATMOSPHERE 
by H. S. W. Massey and R. L. F. Boyd * An 


authoritative account of phenomena studied dur- 
ing the IGY. Illustrated. $17.50 
SOIL, GRASS, AND CANCER 
by Andre Voisin * A fascinating attempt to 
establish a relationship between mineral ele- 
ments of the soil and metabolic disorders in ani- 
mals and men. $15.00 
INDOOR PLANTS 
by Violet Stevenson * A handbook of plants 
which can be grown indoors under normal con- 
ditions. [lustrated. $4.75 


CONCISE DICTIONARY OF SCIENCE 
by Frank Gaynor « A dictionary of standard and 
new terms in the fields of mathematics, physics, 
nucleonics, chemistry and geology. $10.00 
GRASS PRODUCTIVITY 
by Andre Voisin * A book which includes all 
new knowledge regarding grassland manage- 
ment. $15.00 
SOIL ANIMALS 
by D. Keith McE. Kevan « An engrossing treatise 
on animal life in the soil. Photographs and many 
illustrations. $15.00 
THE AIR 
by Edgar B. Shieldrop * The story of man’s ex- 
periences in flight—from his earliest attempts to 
supersonic travel. I//ustrated. $12.00 
DICTIONARY OF ASTRONOMY 
AND ASTRONAUTICS 
by Armaud Spitz'* Concise definitions of over 
2,200 terms and concepts including those new 
to the Space Age. $6.00 
AMERICAN SUPERSTITIONS 
by Vergilius Ferm * An unusual reference to the 
host of superstitious lore peculiar to the United 
States. $6.00 
DICTIONARY OF DISCOVERIES 
by I. A. Langnas * With a preface by J. Salwyn 
Schapiro. A fascinating, comprehensive work 
describing the world’s major and minor geo- 
graphical discoveries. $5.00 
DICTIONARY OF THE AMERICAN INDIAN 
by Jobn L. Stoutenburgh, Jr. * An up-to-date 
source book on the history and lore of our many 
Indian tribes. $10.00 
ENCYCLOPEDIA OF WORLD TIMBERS 
by F. H. Titmuss * Completely revised and en- 
larged edition. Soft and hardwoods of the world, 
including their uses, durability, and characteris- 
tics. Ilustrated. $15.00 
DICTIONARY OF AMERICAN FOLKLORE 
by Marjorie Tallman + A broad cross-section of 
‘American lore—from anthropology to sports; 
from Maine to Florida. $5.00 
THE STORY OF ARCHAEOLOGY 
by Agnes Allen + The growth of archaeology 
from the early clumsy efforts to today’s skilled 
operations. Ihustrated. $6.00 
DICTIONARY OF ANTHROPOLOGY 
by Charles Winick * A comprehensive reference 
to basic terms and concepts of archaeology, lin- 
guistics, cultural and physical anthropology. 
10, 


THE EXPLORATION OF TIME 
by R. N. C. Bowen « A discussion of the new 
techniques which permit us to determine the age 
of rocks, fossils, tees and historic dis- 
coveries. Illustrate 

cy gg AN INTRODUCTION 
by Ralph W. V. Elliott * An introduction to 
runic writing fuih 0. English runic inscriptions 
in particular. $10.00 

MAN’S JOURNEY THROUGH TIME 

by L. S. Palmer * A ——— account comparing 
man’s morphological development to his far 
more rapid cultural progress. $10.00 


[roo 


Mail te your favorite bookseller or directly to 
PHILOSOFHICAL LIBRARY, Publishers 

15 East on —— Dept. AMS-1 

New York 16, N. Y. 

Send books checked. To expedite shipment I enclose 
remittance 


| 
| 
| 
| 
NAME | 
| 
| 
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ADDRESS 
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GET YOUR ADVANCE COPY 
of the General Program of the 
AAAS Chicago Meeting 


by first class mail — early in December 


The General Program of the 126th Meeting of the AAAS in Chicago, 26-31 Dec., 1959, 
will be available to you within the first week in December—whether you can attend the’ Meeting 
or not. 

Effective this year. the former General Program-Directory, which had become an unwieldy 
book of more than 400 pages. has been separated into two publications. namely: 

a) The Directory of AAAS Officers and Activities, 96 pp., already published; and 
b) The General Program of the Annual Meeting, c. 200 pp., which will appear early in 
December 
Both of these, sold at cost. may be purchased separately—in advance (see coupon below), or at 
the meeting. Some of their respective contents are: 


The General Program The Directory 


1. The two-session general symposium “Moving Frontiers of 1. AAAS officers, staff, committees, for 1959. 
Science IV,” arranged by the Committee on AAAS Meetings. 


N 


Section committees and other AAAS Council members. 


N 


Programs of the 18 AAAS sections (symposia and contributed 
papers). 


w 


The 285 affiliated organizations. 
3. Programs of the more than 80 participating societies. 


ane : a St Saha 4. Historical sketch and organization of the Association. 
4. Sessions of the Conference on Scientific Communication, Con- : 


ference on Scientific Manpower, and the Academy Conference. 5. Complete roll of AAAS presidents and their fields. 

5. The Special Sessions: AAAS Address and Reception, National nts ; Shel ? ’ As 
Geographic Society, Phi Beta Kappa, Sigma Xi, RESA, Tau 6. Publications of the Association, including all symposium 
Beta Pi Association. volumes 

6. Deiails of the Morrison Hotel—center of the Meeting—and 7. AAAS Awards—including all past winners. 


of the other session sites. 
: A - . = re 2efine d > 7 o 
7. Titles of the latest foreign and domestic scientific films to be 8. Future Meetings of the AAAS through 1963. 
shown in > AAAS Science patre. sox ; 
the AAA cience Theatre 9. New and current activities of the AAAS. 
8. Exhibitors in the 1959 Annual Exposition of Science and me 
Industry and descriptions of their exhibits. 10. Constitution and Bylaws. 


Advance Registration 
Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You re- 
ceive the General Program in ample time to decide. unhurriedly, which events and sessions you particularly wish to attend; 
3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program: the Directory may also be ordered. 


—THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM— 
(AND FOR THE DIRECTORY, IF ALSO DESIRED) 


la. [] Enclosed is $3.00 for my advance Registration Fee which brings me the General Program, Convention Badge, and all 
privileges of the Meeting. 

1b. (] Enclosed is $2.00 for only the General Program. (It is understood that, if | should attend the Meeting later, the Badge— 
necessary for the privileges of the Meeting—will be secured for $1.00 more.) 

(Check la or 1b) 


Ic. ( Enclosed is $1.00 for the Directory of AAAS Officers and Activities to be sent now. 


Total amount enclosed $ 


2. FULL NAME (Le) a nT et ee keer thn Pert tron kiss hse na 
(Please print or typewrite) (Last) (First) (Initial) 
ACADEMIC. PROFESSIONAL, OR 
BUSINESS CONNECTION 


4. OFFICE OR HOME ADDRESS 


5. FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) | 


Please mail this Coupon and your check or money order for the total amount to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
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T AVDATADY’ CLANED | 
GYROTORY’ SHAKER 


Book Preview ‘4 sated, 


SPORES— FERNS 
MICROSCOPIC ILLUSIONS 


maintenance-free, rotary action 


shaker, precision-built to provide gentle to 
agitation for 


vigorous sust 








59, 
New 3-D. approach 


idy 


Finest existing collection 





MODELS — PHOTOMICROGRAPHS Model G10 


: -” 
in The triple, eccentric-shaft-drive system distributes 
Spores — Tetrad to Maturity a 1” rotary motion uniformly to every flask on the 


at shaking platform. Smooth, quiet, cool-running. A 
turn of a knob changes speeds mechanically, from 
Cell Structure 140 to 400 r.p.m. Interchangeable platforms hold a 
large variety of glassware. Modifications gladly made 
to meet individual requirements. 
ONE-YEAR UNCONDITIONAL WARRANTY 


Write for Catalog G10-N27S 


Fertile Areas ¢ 
See our Exhibit Booth #71, AAAS Convention 






MISTAIRE LABORATORIES 
152 Glen Ave., Millburn, N. J. 


NEW BRUNSWICK SCIENTIFIC CO., INC. 


PRECISION LABORATORY 





APPARATUS 











































































































sium P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
CLASSIFIED: Positions Wanted, 25¢ per | | Dill POSITIONS WANTED jill | ill POSTTIONS OPEN |i 
word, minimum charge $4. Use of Box 
| Te Number counts as 10 additional words. (a) Young Ph.D., biochemistry major, pharma- 
ond; Payment in advance is —. Posi- —— hee 4 years of oo noe ge gore 
tions Open, $33 per inch or fraction teaching, years as assistant professor of phar- 
thereof. No charge for box number. macology- Rp eorwen Sy faery — voy = BIOCHEMISTS 

COPY f¢ inated d t h commercial research; (b) Plant Physiologist, Ph. 

A} see Pore — of = ee ee extensive plant research. experience. Research 
(Friday of every week). Seuss’ 306 Non’ iadiigs Avene, Cat. 

DISPLAY: Rates listed below—no charge cago. : = , XxX Challenging positions exist in the field of 
for Box Number. Monthly invoices will - food chemistry and food technology for men 
be sent on a charge account basis— : with M.S. and Ph.D. degrees and research 
provided that satisfactory credit is estab- Virologist, Ph.D. Interested viral tumor program. experience in this field. These positions offer 
lished. Experienced _ tissue "saat phage transduction. an opportunity to use your initiative and cre- 

Single insertion $33.00 per inch Box 253, SCIENCE. 11/27 ative ability on programs in proteins and car- 
all ‘ times in 1 year 30.00 per inch : bohydrates. 
times in 1 year 28.00 per inch | IOS IS 
13 times in 1 year 27.00 per inch IA POSITIONS OPEN HANA Excellent employee benefits, including tui- 
“hie 26 times in 1 year 26.00 per inch i tion-free_ graduate study and liberal vacation 
52 times in 1 year 25.00 per inch (a) Bacteriologist; Ph.D. preferred to supervise policy. Please send complete résumé to: 

For PROOFS on display ads, copy must bacteriology, parasitology, serology; responsible 
reach SCIENCE 4 weeks betore date of only to pathologist; six in department; 500-bed 
issue (Friday of every week). waivers affiliated Lemering hospital; to $9000; E. P. Bloch 

Replies to blind ads should be addressed pe A 8 captan OF Ceicle wnmiee oo ae 
os follows: qvaluation program of toxicity studies in new ARMOUR RESEARCH 

Bok! (give nunibet) ug scr &; report to director, pharmacologic 
Sclance research; to ees important midwestern con- FOUNDATION 
1515 Massachusetts Ave., NW coe A pecs rex oe a ——_— of 
Washington 5, D.C. pital excellent "reset arch program; * midwestern oe °. 
ogee <—- © mga ne D. preferred, IT aa a 
also qualifie acteriology, serology, new 100- est t treet 
bed general hospital; Los Angeles area. (d) Bio- a ° ° 
wi POSITIONS WANTED HIM chemists M.S. to head department, 400-bed gen- Chicago 16, Illinois 
Medical Mycologist, Ph.D. Trainin; experience eral hospital; minimum $6800; midwestern college 
with fungi, atypical mycobacteria. i, xP rs a Line woodward Medical Bureau, Ann 
252, SCIENCE, ll Woodward, Director, 185 North Wabash, Chicago. — 
ee niin eee ee ee x Graduate Assistantships in Biochemistry. Teach- 
louse Biologist, Ph.D. Research experience in ing and research assistantships leading to Ph.D. 
endocrinology, experimental oncology and histo- | Biologists. New southern California state college available for academic year 1960-1961. Modern 
— Teaching experience in histology, zo- is seeking botanists and zoologists. Prefer geneti- air-conditioned building with excellent facilities. 
SCIENCE bring inbred mouse colony. Box 255, cist, physiologist, embryologist, endocrinologist. Wide variety of research projects available. Initial 
Specialty is less important than excellence in biol- stipend, $2670 plus tuition to a total of $3196 for 
P ogy. Applicant should be interested in teaching 12 months’ service. Write Dr. R. E. Olson, Chair- 
lant Physiologist, Ph.D., 31, desires research | lower division biology courses as well as courses man, Department of Biochemistry and Nutrition, 
enacting position. Experienced in radioisotope In _ his =o Please send se résumé. Box Graduate School of Public Health, University | 
niques. Box 256, SCIENCE. X | 246, SCIENC 11/20, 27; 12/4 Pittsburgh, Pittsburgh 13, Pennsylvania. 12/11 
130 | 27 NOVEMBER 1959 
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Iiiiii| POSIT1ONS OPEN jill 








We invite applications from 
all-level 

LIFE AND PHYSICAL SCIENTISTS 

Write Dr. A. H. Hammond 


Box 2707, Wash. 13, D.C. 
Visit Booth 42, AAAS Meeting! 








(a) Analytical-Physical Chemist Section Chief with 
administrative experience for pharmaceutical firm, 
$11,000-$13,000 year, East. (b) Associate Profes- 
sor of Anatomy with teaching, research, and ad- 
ministrative ability for midwestern university med- 
ical school. (c) Bacteriologist and Physiologist 
with Ph.D. degree for research with leading psy- 
chiatric institute, Midwest. (d) Research Phys- 
iologists and Biochemists for eastern medical 
school. (e) Assistant Professor of Microbiology, 
Ph.D. degree, for February 1960, large state 
college on West Coast. (f) Biochemists on Ph.D., 
M.S., and B.S. levels for research on products 
and drugs from animal sources, midwestern firm. 
S11-4 Medical Bureau, Inc., Burneice Larson, 
President, 900 North Michigan Avenue, Chicago. X 


BIOLOGICAL 
SCIENTIST 
Ph.D. 


THE MAN—High academic qualifications; im- 
agination; facility in communication, written 
and oral, with both scientists and non-scien- 
tists. 








THE JOB—Significant role in clinical develop- 
ment of new therapeutic agents including de- 
sign of studies, interpretation of data, and 
evaluation of clinical utility. Wide contact 
with company scientists, clinicians and man- 
agement. Ample opportunity to attend im- 
portant conferences and to contact investi- 
gators. 


Send reply to: 
L. H. WATSON 
SMITH KLINE 
& FRENCH 
LABORATORIES 
1520 Spring Garden St. 
Philadelphia 1, Pa. 








Experimental Psychology Assistantships. Animal 
studies. Use operant and Pavlovian conditioning 
techniques, treat data, maintain animals, assem- 
ble apparatus. On-job training. Salaries between 
$4000 and $5000. Inquire Chief, Experimental 
Psychology Laboratory, Creedmor Institute for 
Psychobiologic Studies, Queens Village 27, N.Y. 

xX 


Male or Female, M.S. or Ph.D., research labora- 
tory, electron microscopy of tissues and animal 
tissue cultures. Background in cytology or related 
field and experienced in operation of electron 
microscope. Send detailed résumé to Dr. Chris- 
tensen, Saint Barnabas Medical Coarse High St., 
Newark, N.J. 11/27; 12/4, 11 








“MEDICAL 
DIRECTOR 


Licensed physician with experi- 
ence in pharmaceutical industry. 
Opportunity for growth. Salary 
open. Convenient northern New 
Jersey location. 





‘a 





Box 257, SCIENCE 





Submit complete résumé. Our 











II! POSITIONS OPEN |i 
NEUROPHYSIOLOGIST-ENGINEER 


An interesting position exists for a scientist 
with inter-disciplinary training in bioelec- 
tricity, computer technology and/or 
mathematics. The position will entail the 
application of modern computer technol- 
ogy to the analysis and recognition of 
neurological data. Please send full résumé 
to: 


Mr. K. J. Turner, Dept. 716K4 
IBM Research Center 
Yorktown Heights, New York 





ORGANIC CHEMIST 


M.S. or Ph.D. Pharmaceutical company in New 
Jersey seeks research chemist with experience pre- 
ferred in the area of isolation and structure of 
natural products. Write listing education, work 
experience, and salary desired. 
CHAS. PFIZER & CO., INC. 
MAYWOOD, NEW JERSEY 








RESEARCH 
MICROBIOLOGIST 


Ph.D. (under 35) or equivalent expe- 
rience. Interest in IMMUNOLOGY, 
VIROLOGY, or TISSUE CULTURE 
desirable but not necessary. 


Opportunity with an excellent future 
in an expanding program in vaccines 
and chemotherapy with an_ ethical 
manufacturer of pharmaceuticals and 
biologicals. 


POSITION OFFERS: 
* Profit sharing 
* Liberal fringe benefits 


* Modern laboratories and equip- 
ment 


Send résumé and salary requirements 
in confidence to: 


DIAMOND LABORATORIES 
RESEARCH DIVISION 
2538 S.E. 43rd Street 
DES MOINES, IOWA 














Research Associate. For research in physical and 
dento-facial growth of children. An orthodontist 
or dentist with graduate training or a zoologist, 
physical anthropologist, or geneticist with Ph.D. 
Excellent research facilities. Salary and academic 
rank dependent On training and experience. Ap- 
gy “with full particulars and references to 
r. Shim S. Savara, Head of Department, Child 
Study Clinic, University of Oregon Dental School, 
611 S.W. Campus Drive, Portland 1, Oregon. 
12/4 

Science Teachers, Li Librarians, Administrators ur- 
gently needed for positions in many states and 
foreign lands. Monthly non-fee placement journal 
since 1952 gives complete job data, salaries. Mem- 
bers’ qualifications and vacancies listed free. 1 
issue, $1. Yearly (12 issues) membership, $5. 
CRUSADE, SCI., Box 99, Station G, Brooklyn 
Bn a ew 





Texas Christian ‘University has _ several openin Ss 
in its expanding Physics Department starting ngs 
ruary 1960 or September 1960. Bachelor’s, mas- 
ter’s, and doctor’s degrees in physics are offered. 
Applicants who have or are about to receive the 
doctor’s degree will be considered. The starting 
rank and salary depend upon teaching experi- 
ence and research qualifications. Address inquiries 
to Dr. Joseph Morgan, Chairman, Department of 
Physics, Texas Christian University, ort Worth, 
Texas. x 











| POSITIONS OPEN jill 


Virologist. Masters degree with virus training and 
2 years’ experience. Salary $440 to $550. Also 
opening for Bacteriologist with masters degree or 
1 year’s experience. Salary $400 to $550. Entrance 
steps dependent on qualifications. For work under 
experience virologist in diagnostic and research 
activities in well-equipped State Virus Laboratory, 
State Board of Health, Helena, ns 
11/13, 20, 27 
Zoologist. Southwestern university desires to add 
two instructors, one in February 1960 and the 
other in September 1960. Instructors to share in 
teaching the following courses: general biology, 
parasitology, and comparative anatomy. Research 
interests may be in fields other than courses 
taught. Ph.D. or about to receive this degree. 
Salary range $4500-$5500. Box 249, SCIENCE. xX 


ih] FEO wsrxtes iii 


Research Fellowships, Teaching Assistantships, 
and Tuition Scholarships available for graduate 
students. Concurrent awards up to $2500 per year, 
in addition to tuition. Active graduate research 
in mechanisms of organic reactions, chemistry of 
free radicals, stereochemistry, chemotherapy, 
mechanism of enzyme reactions, organo-phos- 
phorus compounds, natural products, kinetics of 
elementary reactions, theories of atomic and 
molecular structure, photochemistry, photosyn- 
thesis, solid-state chemistry, and electron para- 
magnetic resonance. Direct inquiries to Chair- 
man, Department of Chemistry, Brandeis Univer- 
sity, Waltham 54, Massachusetts. 
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The Market Place 








BOOKS «+ SERVICES + SUPPLIES »* EQUIPMENT 
DISPLAY: Monthly invoices will be sent on 
a charge account basis—provided that 
satisfactory credit is established. 
Single insertion $33.00 per inch 
4 times in 1 year 30.00 per inch 
7 times in 1 year 28.00 per inch 
13 times in 1 year 27.00 per inch 
26 times in 1 year 26.00 per inch 
52 times in 1 year 25.00 per inch 
For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 

















Ill BOOKS AND MAGAZINES [jill 





Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 











iil SUPPLIES AND EQUIPMENT [fj 
Do You Need: 
Silicic Acid? 
(Specially prepared for lipid chromatography) 
ASK FOR PRICE LIST SSA 


ee D Aaberatories 


32nd & GRIFFIN AVE. » RICHMOND, CALIFORNIA 


¢ HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 


FREE nyt 


tion to AEROGRA fas 
Research Notes, a 


technical publication Chrom atog raph 


on ~ developments in - eet aon a 
























offer 
the Aeregreph line of GLC equipment. 
Send for your free subscription today 
WILKENS INSTRUMENT & RESEARCH INC. 
Box 313, Walnut Creek, ne 
YEllowstone 5-1 
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SARGENT 


Wistisli- MAXIMUM ACCURACY AT A MINIMUM COST 
A For laboratory use, this low cost recorder features: 


e@ FULL WIDTH CHART, 250 mm 

@ FAST BALANCING SPEED, 1 SECOND 

@ HIGH SENSITIVITY, HIGH GAIN AMPLIFIER 

@ SQUARE CORNERING AT 10,000 to 50,000 OHMS INPUT 


THE MODEL SR PROVIDES: 


Accuracy: 44% or 20 microvolts, whichever is greater. 


Si PS G L Ee RA we can e Range: standard, 125 mv; additional ranges by use of range plugs, 


50, 25, 12.5, 5, 2.5, and 1.25 mv. 


Fe = Cc L@) isd D 5 bao Balancing Speed: | second full scale. 


Chart: 250 mm wide with millimeter ruling; length continuously 
ruled in tenths of an inch; 120 feet per roll. 





Chart Drive: synchronous, | inch per minute standard; other speeds 
of 1/10, 3/10, 3 or 12 inches per minute available by purchase of 


interchangeable motors. 


Input Resistance Tolerance: 10,000 ohms at 1.25 mv and 1 sec., 
increasing with increasing ranges. 


S-72180 RECORDER—Single Range, Model SR, Sargent (Pat. Pend.) 
Complete with one S-72165 chart roll; one each S-72175 ballpoint 
pens, red, blue; wrench set; oil bottle; dust cover. For 

operation from 115 volt, 60 cycle A.C. circuits............. $675.00 


For complete information write for Sargent Bulletin SR 








Designed and manufactured by E.H. SARGENT & CO. 
Patents Pending 


¥ SARGENT 
=_ SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 


ill - 








E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.* SPRINGFIELD, N.J. 








NUCLEAR 
REVIEWS 


from 


NUCLEAR-CHICAGO 


ATOMS IN SCHOOL 


Many colleges and universities 
are keeping step with the atomic 
age by providing training in nu- 
clear techniques, but there are 
hundreds of colleges and thou- 
sands of high schools within 
whose ivied walls radioisotopes 
still go unrecognized officially. 
To make nuclear training pos- 
sible, practical and affordable to 
educators, Nuclear-Chicago now 
offers its brand new, complete, 
low cost Model 4000 Nuclear 
Training System. With this Sys- 
tem chemistry, biology and 
physics instructors will find it 
easy to present dramatic and 
effective lecture and laboratory 
sessions on nuclear techniques, 
sessions which will snap the most 
lackadaisical class out of its 
bemusement with basketball or 
be-bop. 


This Nuclear Training System 
includes a sensitive Geiger tube, 
a decade scaler, interval timer, 
sample mount and a Radionuclide 
Set containing eight different ra- 


dioactive reagents, a micro- 
pipette, pipette syringe, and 100 
stainless steel sample pans. 
Although sufficient activity is 
supplied in each reagent so that 
a large number of experiments 
can be made, no AEC license is 
required to obtain or use the 
System or the reagents provided 
with it. We also supply a 144 
Page manual of suitable radio- 
isotope experiments reprinted 
from the JOURNAL OF CHEM- 
ICAL EDUCATION. 

We have illustrated the complete 
set and our modest price for the 
whole works is only $652.00. The 
apple in the picture is just to 
tempt you to write for our Bul- 
letin No. 131 which describes the 
System in detail. If you would 
also like a copy of the Manual 
of Experiments, just ask for 
“Journal Reprints?’ 


Re ee ea 
DOWN TO EARTH 


If your job requires you to dig, 
build on or grow things in soil, 
it is important that you have a 


pretty good idea of its character- 
istics. Two of the common ques- 
tions asked about soil are “What 
is its density?” and ‘What is its 
moisture content?”. To get an- 
swers has required procedures that 
are time consuming, expensive 
and inconvenient. Now Nuclear- 
Chicago’s d/M-Gauge® System 
helps get the right answers in a 
fast, easy, modern way. 

With the d/M-Gauge, moisture 
or density measurements can be 
made in a minute or two right on 
the spot. Surface probes provide 
measurements to a depth of 10 
inches without moving a handful 
of soil. Depth probes, lowered 


into a small diameter hole, give 
readings at any depth to 200 
feet. Precise results are immedi- 
ately available. No expensive and 
delaying laboratory analysis is 
needed. Measurements of mois- 
ture content or density are sim- 
ply determined by applying the 
count per minute figures from 
the scaler to a calibration chart. 
It is all done with radioisotopes, 
but it doesn’t take a nuclear 
engineer to work it. It is a sim- 
ple economical method that any- 
one can use right in the field, 
Proved in the field for two years, 
we are sure it will be a boon to 
construction engineers, agrono- 
mists, farmers and anyone whose 
work keeps them down to earth, 
If you are concerned in any way 
with soil, it might be a good idea 
to read up on our d/M-Gauge 
System. Ask for our interesting 
brochure on it. 


SL EE 
RADIATION CONTROLS 


There is a lot of legislative ac- 
tivity on radiation controls these 
days. Most every state is adopt- 
ing some kind of control and 
AEC and other government offices 
are revising regulations. 

One thing we feel sure of though, 
ultimately we’re all going to be 
pretty safe with so many people 
looking out for our welfare. In 


the meantime, if you have any- 
thing to do with ionizing radia- 
tion of any kind, better get a 
good film badge service because 
records are going to be valuable. 
We feel our service is the finest— 
good accuracy, accumulative re- 
porting, ultra-fast service, low 
cost. Write us for full information. 
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